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TITLE OFTHE INVENTION 

SUBSnTUTED FURO [2,3-&] PYRIDINE DERIVATIVES 

CROSS-REFERENCE TO RELATED APPLICATIONS 
5 Not applicable. 

BACKGROUND OF THE INVENTION 

Marijuana {Cannabis sativa L.) aad its derivatives have been used for centuries 
for medicinal and recreational purposes. A major active ingredient in marijuana and hashish has 
10 been detemiined to be A9-tetrahyclrocannabmol (A^-THC). Detailed research has revealed that 
the biological action of A^-THC and other members of the cannabinoid family occurs through 
two G-protem coupled receptors termed CBl and CB2. The CBI receptor is primarily found in 
the central and peripheral nervous systems and to a lesser extent in several peripheral organs. 
The CB2 receptor is found primarily in lymphoid tissues and cells. Three endogenous ligands for 
15 the camabinoid receptors derived fix)m arachidonic acid have been identified (anandamide, 2- 
arachidonoyl glycerol, and 2-arachidonyl glycerol ether). Each is an agonist with activities 
similar to A^-THC, including sedation, hypothermia, intestinal immobiUty, antinociception, 
analgesia, catalepsy, anti-emesis, and appetite stimulation. 

The genes for th6 respective cannabinoid receptors have each been disnq)ted in 
20 mice. The CBl"'- receptor knockomrnice appeared normal and fertile. They were resistant to 
the effects of A^-THC and demonstrated a strong reduction m the reinforcing properties of 
morphine and the severity of >withdrawal syndrome. They also demonstrated reduced motor 
activity and hypoalgesia. Hie CB2-/- receptor knockout mice were also healthy and fertile. They 
were not resistant to the central nervous system mediated effects of administered A9-THC. There 
25 were some effects on immune cell activation, reinforcing the role for the CB2 receptor in 
immune system functions. 

Excessive exposure to A9-THC can lead to overeatmg, psychosis, hypothermia, 
memory loss, and sedation. Specific synthetic ligands for the cannabinoid receptors have been 
developed and have aided in the characterization of the cannabinoid receptors: CP55,940 (J. 
30 Pharmacol Exp. Ther. 1988, 247, 1046-1051); WIN55212-2 (J. Pharmacol. Exp. Ther. 1993, 
264, 1352-1363); SR141716A (FEBS Lett, 1994, 350, 240-244; life Sci. 1995, 56, 1941-1947); 
and SR144528 (J. Pharmacol. Exp. Ther. 1999, 288, 582-589). The pharmacology and 
ther^utic potential for cannabinoid receptor ligands has been reviewed (Exp. Opin. Ther. 
Patents 1998, 8, 301-313; Ann. Rep. Med. Chem., A. Doherty, Ed.; Academic Press, NY 1999, 
35 Vol. 34, 199-208; Exp. Opm. Ther. Patents 2000, 10, 1529-1538; Trends in Pharma. Sci. 2000, 
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21, 218-224). There is at least one CBl modulator characterized as an inverse agonist or an 

autagom8t,N-(l-piperidinyl>5-(4-cMorDphenyl)-H2,4-dicMorophBny^ 

cafboxamide (SR141716A). in clinical trials for treatment of eating disorders at this time. There 

still remains a need for potent low molecular weight CBl modulators that have pharmacokinetic 

and pharmacodynamic properties suitable for use as human pharmaceuticals. 

Treatment of asthma with CBl receptor modulators (such as CBl mverse 
agonists) is supported by the finding that presynaptic cannabinoid CBl.ieceptors mediate the 
inhibition of noradrenaline release (in the guinea pig lung)_(Euiop. J. of Pharmacology, 2001, 
431 (2), 237-244). 

Treatment of dnhosis of the hver with CBl receptor modulators is supported by 
the fmding that a CBl receptor modulator wiD reverse the low blood pressure observed in rats 
with carbon tetrachloride-induced Uver dnhosis and will lower the etevated mesenteric blood 
flow and portal vdn pressure (Nature Medidne, 2001, 7 (7). 827-832). 

US Patents 5,624^1, 6,028,084, and 6,509367, PCT PubHcations W098/43636 
and W098/43635, and EP-658546 disclose substituted pyrazoles having activity against the 

cannabinoid receptors. 

PCT PubUcations W098/31227 and W098/41519 also disclose substituted 

pyrazoles having activity against the cannabinoid receptors. 

per PubUcations WO98/37061, WOOO/10967, and WOOO/10968 disclose diaryl 
ether sulfonamides having activity against the cannabinoid receptors. 

PCT Publications WO9J/29019 and WO99/02499 disclose alkoxy-isoindolones 
and alkoxy-quinolones as having activity against the cannabinoid receptors. 

US Patent 5,532,237 discloses N-baizoyl-mdole derivatives havmg activity 
against the cannabinoid receptors. 

US Patents 4,973.587, 5,013,837, 5.081,122, 5.112.820. and 5.292.736 disclose 
aminoalkylindole derivatives as havhag activity agamst the cannabinoid receptors. 

PCT publication WO 01/58869 discloses pyrazoles, pyrroles and imidazole 
cannabinoid receptor modulators useful for treating respiratory and non-respiratory leukocyte 
activation-associated disorders. 

US 6,355,631, US 6,479,479 and PCT pubUcations WO 01/64632, 01/64633, and 
01/64634 assigned to Aventis are directed to azetidine derivatives as cannabinoid antagonists. 

Otiier cannabinoid receptor modulating compounds are disclosed in WO 
01/70700, WO 02/076949; WO 03/026647; WO 03/026648; WO 03/027069; WO 03/027076; 
and WO 03/027114. 
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The compounds of the preseat invention aie modulators of the Cannabmoid-l 
(CBl) receptor and are useful in the treatment, prevention and suppression of diseases mediated 
by the CannaWnoid-l (CBl) receptor. In particular, compounds of the present invention are 
antagonists or inverse agonists of the CBl receptor. The invention is concerned with the use of 

5 these compounds to modulate the Caimabinoid-1 (CBl) receptor. As such, compounds of the 
present invention are useful as centrally acting drugs in the treatment of psychosis, memory 
deficits, cognitive disorders, migraine, neuropathy, neuro-inflammatory disorders including 
multiple sclerosis and Guillain-Barre syndrome and the inflammatory sequelae of viral 
encephalitis, cerebral vascular accidents, and head trauma, anxiety disorders, stress, epilepsy, 

10 Parkinson's disease, movement disorders, and schizophrenia. The compounds are also useful for 
the treatment of substance abuse disord^, particularly to opiates, alcohol, marijuana, and 
nicotine. The compounds are also useful for the treatment of eating disorders by inhibiting 
excessive food intake and the resulting obesity and complications associated therewith, including 
left vratricular hypertrophy. The compounds are also useful for the treatment of constipation and 

IS chronic intestmal pseudo-obstruction, as well as for the treatment of astiuna, and ciahosis of the 
liver. 

SUMMARY OF THE ESTVENTION 

The presmt invention is concerned with novel substituted furo [2,3-b] pyridine 
20 derivatives of general Formula I : 





















(D 



and pharmaceutically acceptable salts thereof which are antagonists and/or inverse agonists of 
the Caimabinoid-1 (CBl) receptor and are useful in the treatment, prevention or suppression of 

25 diseases mediated by the Cannabinoid-l (CBl) receptor. The invention is concerned witii the 
use of these novel compounds to selectively antagonize the Caimabinoid-1 (CBl) receptor. As 
such, compounds of the present invention are useful as centrally acting drugs in the treatment of 
psychosis, memory deficits, cognitive disorders, migraine, neuropathy, neuro-inflammatory 
disorders including multiple sclerosis and Guillain-Barre syndrome and the inflammatory 

30 sequelae of viral encephalitis, cerebral vascular accidents, and head trauma, anxiety disorders, 
stress, epilepsy, Paridnson's disease, movement disorders, and schizophrenia. The compounds 
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10 



15 



are also useful for the treatment of substance abuse disorders, particularly to opiates, alcohol, 
marijuana, and nicotine, including smoking cessation. The compounds are also useful for the 
treatment of obesity or eating disorders associated with excessive food intake and complications 
associated therewith, including left ventricular hypertrophy. The compounds aie also useful for 
the treatment of constipation and chronic intestinal pseudo-obstraction. The compounds are also 
useful for the treatment of cirrhosis of the liver. The compounds are also useful for the treatment 
of asthma. 

The present invention is also concerned with treatment of these conditions, and 
the use of compounds of the present invention for manufacture of a medicament useful in 
treating these conditions. The present invention is also concerned with treatment of these 
conditions through a combination of compounds of formula I and other currently available 
pharmaceuticals. 

The invention is also concerned with pharmaceutical formulations comprising one 
of the compounds as an active ingredient 

The invention is further concerned with processes for preparing the compounds of 

this invention. 



DETAILED DESCRIFnON OF THE INVENTION 

The compounds used in the methods of the present invention are represented by 
20 stmctural formula I: 




wherrin; 

R1 is selected from: 

25 (1) Ci-iOalkyU 

(2) C2-10alkenyl, 

(3) C2-10alkynyl, 

(4) -CN, 

(5) -COR4, 

30 (6) -^(0)mR'*, 

(7) "S(0)2NH(CO)nNRe, 



(D 
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(8) cycloheteroalkyl, 

(9) aryl, and 

(10) faetseroaiyl, 

wheidn alkyl, alkenyl, and dkyayl are optionally substituted with one, two, or tbree substituents 
5 independently selected fix)m and cycloheteroalkyl, aryl and heteroaryl are optionally 
substituted with one, two, or three substituents independently selected from R^; 
R2 is selected from: 

(1) hydrogen, 

(2) -NR5r6, 
10 (3) -C0R4 

(4) Ci^alkyl, 

(5) C2-6alkenyl, 

(6) C2-6alkynyl, 

(7) aryl, 

15 (8) arylCi-ealkyl-, 

(9) arylC2-6alkenyl, 

(10) heteroaryl, 

(11) hetexoarylCi-6alkyK 

(12) heteroaryIC2-6alkeiiyl, 
20 (13) cycloheteroalkyl, 

(14) hydroxyl, and 

(15) ORg, 

wherein alkyl, alkenyl, and alkynyl are optionally substituted with one, two, or three substituents 
independently selected from R^; and aryl, and heteroaryl, are optionally substituted with one, 
25 two, or three substituents independenfly selected from R*^ and cycloheteroalkyl is optionally 
substituted with one, two, three or four substituents independently selected from Rt> and oxo; 
R3 is selected from: 

(1) hydrogen, 

(2) Ci.6alkyl, 

30 (3) Ci-6alkyloxy, 

(4) trifluoromethyl, 

(5) trifluoromethoxy, 

(6) halo, and 

(7) C3-7cycloalkyl, 
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wheim alkyl, and cycloalkyi are optionally substitatBd with one, two, or three substituents 
indepradently selected from 
R4 is elected firom: 

(I) hydro^n, 

5 (2) Ci-ioalkyl, 

(3) C2-10alkenyl, 

(4) C2-10aUcynyl. 

(5) cycloadkyl, 

(6) cycloalkyl-Ci-ioaUsyl* 
10 (7) cycloheteioalliyl, 

(8) cycloheteroalkyl-Ci-ioalfcyl, 

(9) aryl, 

(10) hetexoaiyl, 

(II) aryl-Ci-loalkyi, 

15 (12) heteroaiyl-Cl-loalkyl-, 

(13) -ORe 

(14) -NRdRe 

(15) -NH(CO)ORe,and 

(16) -NRdS02Re, 

20 wherein alkyl, aUcenyl, alkynyl and cycloalkyi are optionally substituted with one, two, three or 
four substituents independently selected from Ra, and cycloheteroaftyl, aryl and heteroaryl are 
optionally substituted with one, two, three or four substituents independently selected from Rb; 
RS and r6 are each independently selected from: 

(I) hydrogen, 
25 (2) Ci-ioalkyl, 

(3) C2-10all^nyl. 

(4) C2-10aDq^yl. 

(5) aryl. 

(6) cycloalkyi, 
30 (7) heteroaryl 

(8) trifluoromethyl, 

(9) -C(0)-RC, 

(10) -CO2RC, 

(II) -C(0)C(0)ORC, 
35 (12) -C(0)C(0)NReRf, 
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(13) -S(0)niRc,and 

(14) -C(0)NCRd)S(0)mRc, 

wh«ein alkyl, alkenyl, alkynyl, and cycloalkyl may be optionally substitated with one or two Ra 
substitaents, and ar^d may be optinnally substituted with one or two snbstitnents. 
5 or R5 and r6 together form =CH-N(Re)(Kf); 
Arl and Ar2 aie independently selected from: 

(1) atyl, 

(2) heteroaryl, 

wherein aryl and heteroaryl are optionally substituted with one, two, three or four substituents 
10 independently selected firam R^; 

each R* is independently selected from: 

(1) -ORe, 

(2) -NRdS(0)mRc, 

(3) -N02. 
15 (4) halogen, 

(5) -S(0)inRc 

(6) -SRe, 

(7) -S(0)20Re, 

(8) -S(0)mNReRf, 

20 (9) -NReRf 

(10) -0(C3ieRf)jiNReRf 

(11) -C(0)Rc, 

(12) -CO2RC. 

(13) -C02(CReRf)jjC0NReRf, 
25 (14) -OC(0)Rc 

(15) -CN, 

(16) -C(0)NReRf, 

(17) -NRdC(0)Rc, 

(18) -NRdC(0)ORe. 
30 (19) -NRdC(0)NRdRe 

(20) -CRd(N-ORe), 

(21) CF3. 

(22) -OCF3, 

(23) C3-8cycloall!yl, and 

35 (24) cycloheteroalkyl; 
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each r1> is independently selected from: 



5 



(1) 

(2) Ci-iOalkyl, 

(3) aryl, 

(4) arylCi-4alkyl, 



(5) heteroaryl, and 

(6) heteroarylCi-4aIkyl, 

wherein aryl and heteroaryl are imsubstituted or substituted with one, two or three substituents 
independently selected from R^; 
10 each is independently selected from: 



25 wherein alkyl, cycloalkyl, cycloheteroalkyl, phenyl, and heteroaryl may be substituted with one 
or two Rh substituents, and alkyl, cycloalkyl, cycloheteroalkyl may be substituted on a. carbon or 

sulfur atom with one or two oxo substituents; 

each Rdis independently selected from hydrogen, Ci-ioalkyl, Ci-iQalkylsulfonyl, arylsulfonyl 
and Ci-iQalkylcaibonyl-, wherein the alkyl may be unsubstituted or substituted with one, two or 

30 three substituents independently selected from Rh; 

Re and Rf are independently selected from hydrogen, Ci-ioaUg^l, C2-10 alkenyl, C2-10alkynyl, 
trifluoromethyl, cycloalkyl, cycloalkyl-Ci-io alkyl, cycloheteroalkyl, cycloheteroalkyl-Ci-lO 
alkyl, aryl, heteroaryl, aryl-Ci-io alkyl, and heteroaryl-Ci-lO alkyl at each occurrence; or 



20 



15 



(1) hydrogen, 

(2) Cuoalkyl, 

(3) C2-10 alkenyl, 

(4) C2-10alkynyl, 

(5) Ci-8 perfluoroalkyl, 

(6) cycloalkyl, 

(7) cycloalkyl-Ci-ioalkyl, 

(8) cycloheteroalkyl, 

(9) cycloheteroallcyl-Ci-io alkyl, 

(10) aryl, 

(11) heteroaryl, 

(12) aiyl-Ci-ioalkyl, 

(13) heteroarji-Ci-ioalkyl, and 

(14) -NRdRd 
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when bonded to the same atom. Re and Rf together with the atom to which they are attached 
form a ring of 5 to 7 members containing 0, 1, or 2 heteroatoms indepmdentiiy selected from 
oxygen, sulfur and nitrogen; and 

each Re and Rf may be unsubstituted or substituted on a carbon or nitrogen atom with one, two 
3 or three substituents selected from Rh; 
Rg is selected from: 

(1) Ci-ioalkyl, 

(2) Ci^ioalkylcarbonyl-, 

(3) aiyl, 

10 (4) arylcarbonyl, 

(5) Ci-ioalkylsulfonyl, and 

(6) arylsulfonyl, 

wherein each alkyl may be unsubstituted or substituted with one, two or three Ra substituents, 
and each aryl may be unsubstituted or substituted with one. two or three Rb substituents; 
15 each R^^ is independently selected from: 

(1) halogen, 

(2) CMoalkyl, 

(3) Cs-gcycloalkyl, 

(4) cycloheteroalkyl, 
20 (5) aryl, 

(6) arylCi^alkyl, 

(7) heteroaryl, 

(8) heteroarylCi.4alkyl, 

(9) -ORe, 

25 (10) -NRdS(0)iiiRe 

(11) -S(0)mRc, 

(12) -SRe, 

(13) -S(0)20Re 

(14) -NRSRe, 

30 (15) -0(CRdRd)iiNReRf 

(16) -C(0)RC, 

(17) -C02Re, 

(18) .C02(CRdRd)nC0NReRf, 

(19) -OC(0)Re, 
35 (20) -OsT, 
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(21) -C(0)NReRf, 

(22) -NRdC(0>Re 

(23) -OC(0)NReRf, 

(24) -NRdC(0)ORe, 

5 (25) -NRdC(0)NReRf, 

(26) CF3, and 

(27) -OCF3. 

m is selected from 1 and 2; and 
n is selected from 1, 2, and 3; 
10 or a phannaceutically acceptable salt thereof. 

In one embodiment of the present invention, the compounds used in flie meUiods 
of the present invention are represented by structural formula I, wherein: 
r1 is selected from: 

(1) Ci-ioalkyl, 
15 (2) C2-10alkenyl, 

(3) C2-10alkynyl 

(4) -CN, 

(5) -C0R4, 

(6) -^(0)mR4, 

20 (7) -S(0)2NH(Cp)nNRe, 

(8) aryl, and 

(9) heteroaryl, 

wherein allqrl, alkenyl, and alkynyl are optionally substituted with one, with one, two, or three 
substituents independently selected from R* and aryl and heteroaryl are optionaUy substituted 
25 with one, two, or three substituents indepoidaifly selected from R^; 
r2 is selected from: 

(1) hydrogen, 

(2) -NR5r6, 

(3) -C0R4, 
30 (4) Ci-ealkyl, 

(5) C2-6alJ^iiyl. 

(6) C2-6allQ^yl. 

(7) aryl, 

(8) heteroaryl, 

35 (9) cycloheteroalkyl. 
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(10) hydroxyl, and 

(11) ORg, 

whjeiein alkyl, alkenyl, and alkynyl are optionally substituted with one, with one, two, or three 
substituents independently selected ficom R^; and aryl , heteroaryl, and cycloheteroalkyl are 
optionally substituted with one, two, or three substituents independently selected firom R^; 
R3 is selected from: 

(1) hydrogen, 

(2) Ci-6alkyl, 

(3) Ci-eaDsyloxy, 

(4) trifluoromethyl, 

(5) trifluoromethoxy, 

(6) halo, and 

(7) C3-.7cycloal]^l, 

wherein alkyl, and cycloalkyl are optionally substituted with one, two, or three 
substituents independentiy selected from R^; 
R4 is selected from: 

(1) hydrogen, 

(2) Ci-ioalkyl, 

(3) C2-10alkenyl, 

(4) C2-10allcynyl, 

(5) cycloalkyl, 

(6) cycloalkyl-Ci-ioalkyl; 

(7) cycloheteroalkyl, 

(8) cycloheteroalkyl-Ci-io alkyl; 

(9) aryl, 

(10) heteroaryl, 

(11) aiyl-Ci^ioalkyl, and 

(12) heteroaiyl-Ci-iQalkyl-, 

(13) -ORe, 

(14) -NRdRe, 

(15) -NH(CO)Re 

(16) -NH(CO)ORe, and 

(17) -NRdS02Re, 

wherein alkyl, alkenyl, alkynyl and cycloalkyl are optionally substituted with one, two, 
three or four substituents independently selected from R^, and cycloheteroalkyl, aryl and 
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hetetoaiyl are optionally substituted with one, two, three or four substituents 
independently selected from Rb; 
and r6 are each independentiy selected from: 

(1) hydrogen, 

(2) Ci-ioalkyl, 

(3) C2-10alkBnyl, 

(4) C2-10aD£ynyl, 

(5) aryl, 

(6) cycloalkyi, 

(7) tiifluoromethyl, 

(8) -C(0)-Rc, 

(9) -C02Rc,and 

->S(0)]iiRc,wh^in alk^, alkenyl, alkynyl, and cycloaU;^ may be optionally substituted with one 
or two R^ substituraits, and aryl may be optionally substituted with one or two R^ substituents; 
Arl and Ar2 are indepaidendy selected from: 

(1) aryl, 

(2) heteroaryl, 

wherein aryl and heteroar^d are optionally substituted with one, two, three or four 
substituents uidependentiy selected from R^; 
each R^ is independentiy selected £rom: 

(1) -ORe, 

(2) -NRdS(0)mRc. 

(3) -N02. 

(4) halogen, 

(5) -S(0)mRc 

(6) -SRe, 

(7) -S(0)20Re, 

(8) -S(0)mNReRf, 

(9) -NReRf, 

(10) -0(CReRf)nNReRf, 

(11) -C(0)Rc 

(12) -CX)2Rc, 

(13) -CX)2(CReRf)nC0NReRf, 

(14) -OC(0)Rc, 

(15) -CN, 
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(16) -C(0)NReRf, 

(17) -NRdC(0)Rc, 

(18) -NRdC(OPRe, 

(19) -NRdC(0)NRdRe 

(20) -CRd(N-ORe), 

(21) CF3, 

(22) -OCF3, 

(23) C3-8cycloalkyl, and 

(24) cycloheteroalkyl; 

each Bp is independently selected from: 

(1) R^ 

(2) Ci-ioalkyl, 

(3) aiyl. 

(4) arylCi-4aIl£34, 

(5) heteroaxyl, and 

(6) lietKCoaryiCi-4alkyl; 

each BP is independently selected from: 

(1) hydrogen, 

(2) Ci-ioalkyl, 

(3) C2-10a]kenyI, 

(4) C2-10alkynyl. 

(5) trifluoromethyl, 

(6) cycloalkyl, 

(7) cycloalkyl-Ci-ioalkyl, 

(8) cycloheteioaUc^, 

(9) cycloheteioaIk)d-Ci-ioallqrl, 

(10) aryU 

(11) heteroaryl, 

(12) aiyl-Ci-ioaUcyl, 

(13) heteroaryl-Cl-loalkyl. and 

(14) -NR<^d, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, cycloheteroallqfl, aryl, and heteroaryl may be 

substituted with one or two R^ substituents; 

each Rd is independently selected from hydrogen and Ci-iQalkyl; 
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Re and Rf are independently selected fcom hydrogen, Cuoalkyl. C2-10 alkenyl, Ci-lO^lkynyl, 
trifluoiomethyl, cycloalkyl, cycloalkyl-Ci-ioallsyl, cycloheteroalkyl, cycloheteroalkyl-Ci-iO 
alkyl, aryl, heteroaryl, aryl-Ci-io alkyl, and heteroaryl-Ci-io alkyl at each occurrence; or 
when bonded to the same atom. Re and Rf together with tiie atom to which they are attached 
5 form a ring of 5 to 7 members containing 0, 1, or 2 heteroatoms mdependently selected from 
oxygen, sulfur and nitrogen; 

each Re and Rf may be unsubstituted or substituted on a carbon or nitrogen atom with one, two 
or three substituents selected from Rh; 
Rg is selected from: 
10 (1) Ci-ioalkyl, 

(2) Ci-ioalkylcarbonyl-, 

(3) aryl, 

(4) arylcarbonyl, 

(5) Ci-ioalkylsulfonyl, and 

15 (6) arylsulfonyl, 

wherem each sSkyl may be unsubstituted or substituted with one, two or three Ra substituents, 
and each aryl may be unsubstituted or substituted with one, two or three Rb substituents; 
each R^ is independently selected from: 





(1) 


halogen. 


20 


(2) 


Ci-ioallqrl, 




(3) 


Cs-gcycloalkyl, 




(4) 


cycloheteroalkyl. 




(5) 


aiyl, 




(6) 


aiyICi.4aIkyl, 


25 


(7) 


hetnoaryl. 




(8) 


heteroarylCi.4aIkyl, 




(9) 


-ORe, 




(10) 


-NRdS(0)mRe, 




(11) 


-S(0)mRC 


30 


(12) 


-SRe, 




(13) 


-S(0)20Re 




(14) 


-NRCRe, 




(15) 


-0(CRdRd)nNReRf, 




(16) 


-C(0)RC, 


35 


(17) 


-C02JRe, 
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(18) -C02(CRdRd)nCONReRf, 

(19) -OC(0)Re 

(20) -CN, 

(21) -C(0)NReRf. 
5 (22) -NRdC(0)Re, 

(23) -OC(0)lSlReRf, 

(24) -NRdC(0)ORe. 

(25) -NRdC(0)NReRf, 

(26) CF3, and 
10 (27) -OCF3, 

m is selected from 1 and 2; and 

n is selected from 1, 2, and 3; 

or aphannaceutically acceptable salt tfiereof. 

In one embodiment of the present invention, Rl is selected from: 
15 (1) Ci-iOalkyU 

(2) C2-10all»nyl, 

(3) C2.l0alkynyl, 

(4) -CN. 

(5) -C0R4, 

20 (6) -S(0)niR4, 

(7) -S(0)2NH(CO)nNRe, 

(8) cycloheteroalkyl, 

(9) aryl, and 

(10) heteroaryl, 

25 wherein allsyl, alfcenyl, and allsynyl are optionally substituted with one, two, or three substituents 
independently selected from R*, and cycloheteroall^, aryl and heteroaryl are are optionally 
substitated with one, two, or three substituents independently selected from R^. 
In one class of this ^bodiment, Rl is selected from: 
(1) Ci-iOalkyl, 
30 (2) C2-10aU£enyl, 

(3) C2-10aU£yiiyl 

(4) -CN. 

(5) -C0R4, 

(6) -S(0)mR4, 

35 (7) -S(0)2NH(C0)nNRe, 
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(8) aryl, and 

(9) heteroaryi, 

wherein alkyl, alkenyl, and alkynyl are optionally substituted with one, with one, two, or three 
substituents independently selected from R^, and aryl and heteroaryi are optionally substituted 
5 with one, two, or three substituents independently selected from 

In another class of this embodiment, Rl is selected from: 

(1) Cuoalkyl, 

(2) -CN, 

(3) -C0R4, 
10 (4) -S(0)2R4, 

(5) cycloheteroalkyl, 

(6) aryl, and 

(7) het^aryl, 

wherein dlkyl is optionally substituted with one, two, or three substituents independently 
15 selected from R^, and cycloheteroalkyl, aryl and heteroaryi are optionally substituted with one, 
two, or three substituents independently selected from R^. 

In another embodiment of the present invention, Rl is selected from: 

(1) Ci-6alkyl, 

(2) C2-6 alkenyl, 
20 (3) C2-6alkynyl 

(4) cyano, 

(5) Ci-6alkylcaibonyl, 

(6) C2-6alkenylcarbonyl, 

(7) C2^alkynylcarbonyl, 

25 (8) cycloalkylcarbonyl, 

(9) cycloalkyl-Ci-4alkylcatbonyl; 

(10) cycloheteroalkylcarbonyl, 

(11) cycloheteroalkyl-Ci-4alkylcarbonyl; 

(12) arylcarbonyl, 

30 (13) heteroarylcarbonyl, 

(14) aryl-Ci-4alkylcarbonyl, 

(15) heteroaryl-Ci-4alkylcarbonyl-, 

(16) Ci^alkyloxycarbonyl, 

(17) C2-6alk]Bnyloxycarbonyl, 
35 (18) C2-6alkynyloxycarbonyl, 
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(19) tiifluoroinethyloxycarbcmyl, 

(20) cycloalkyloxycarbonyl, 

(21) cycloalkyl-Ci.4aIkyloxycaibonyl, 

(22) cycloheteroalkyloxycarbonyl, 

(23) cycloheteroallqrl-Ci-4aIlsyloxycarboiiyl, 

(24) aryloxycarbonyl, 

(25) heteroaryloxycarbonyl, 

(26) aryl-Ci-4alkyloxycarbonyl, 

(27) heteroaryl-Ci-4alkyloxycarbonyl, 

(28) -CONRdRe 

(29) -CONH(CO)ORe 

(30) -<;0NRdS02Ret 

(31) Ci-ealkylsulfonyK 

(32) C2-6alkenylsulfonyl-, 

(33) C2-6alkyaylsiilfonyl-, 

(34) cycloalkylsulfonyl-, 

(35) cycloalkyl-Ci-4aIkylsulfoiiyl-, 

(36) cycloheteroalkylsulfonyl-, 

(37) cycloheteroalkyl-Ci-4alkylsulfonyl-, 

(38) arylsulfonyl-, 

(39) heteroarylsulfonyl-, 

(40) aryl-Ci-4alkylsulfonyl-, 

(41) heteroaryl-Ci^all^lsulfonyl-, 

(42) Ci-6aIfcyloxysuIfonyK 

(43) C2-6 2Jkenyloxysulfonyl-, 

(44) C2-6alfcynyloxysulfoii;^-, 

(45) trifluoromethyloxysulfonyl-, 

(46) cycloalkyloxysulfonyl-, 

(47) cycloalkyl-Ci-4alkyIoxysuIfonyl-, 

(48) cycloheteroalkyloxysulfonyl-, 

(49) cycloheteroalkyl-Ci-4aIlqrloxysulfonyl-, 

(50) aryloxysulfonyl-, 

(51) heteroaryloxysulfonyl-, 

(52) aryl-Ci-4alkyloxysulfonyl-, 

(53) heteroaryl-Ci-4aIkyloxysulfonyls 
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(54) "S(0)2NRdRe, 

(55) -S(0)2NH(CO)Ci-6alkyl, 

(56) -S(0)2NH(C0)aryl, 

(57) -S(0)2NH(C0)0Re.and 

(58) ^(0)2NRdS02Re, 

wherein alkyl, allcenyl, alkynyl, and cycloalkyl aie optionally substituted with one, two, or three 
substituents independently selected from Ra and cycloheteroalkyl, aryl and heteroaryl aie 
optionally substituted with one, two, or three substituents independently selected from Rb. 
In one class of tbis embodiment, Rl is selected from: 

(1) Ci-ealkyl, 

(2) cyano, 

(3) Ci-6alkylcarbonyl, 

(4) cycloalkylcarbonyl, 

(5) cycloheteroalkylcaibonjd, 

(6) cycloheteroalkyl-Ci-4aIkylcaibonyl, 

(7) arylcaibonyU 

(8) heteroarylcarbonyl, 

(9) aryl-Ci-4alkylcaibonyl, 

(10) heteroaryl-Ci-4aIkylcarbonyl-, 

(11) Ci-6alkyloxycarbonyl, 

(12) trifluoromethyloxycarbonyl, 

(13) cycloalkyloxycarbonyl, 

(14) cycloaIkyl-Ci-4alkyloxycarbonyl, 

(15) cycloheteroalkyloxycaibonyl, 

(16) cycloheteroalkyl-Ci-4aIlcyloxycarbonyl; 

(17) aryloxycarbonyl, 

(18) heteroaryloxycarbonyl, 

(19) aryl-Ci^alkyloxycarbonyl, 

(20) heteroaryl-Ci-4alkyloxycarbonyl, 

(21) -CONRdRe, 

(22) Ci-6aIkylsulfonyl-, 

(23) cycloalkylsulfonyl-, 

(24) cycloalkyl-Ci^alkylsulfonyl-, 

(25) cycloheteroalkylsulfonyl-, 

(26) cyclohetCToaIkyl-Ci-4alkylsuIfonyl-, 
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(27) arylsulfonyl-, 

(28) heteroaiylsulfoayl-, 

(29) aryl-Ci-4alkylsulfonyl-, 

(30) heteroaryl-Ci-4aIkylsulfonyl-, 

(32) trifluoromethyloxysulfonyK 

(33) cycloalkyloxysulfonyl-, 

(34) cycloheteroalkyloxysulfonyl-, 

(35) aryloxysulfonyl-, 

(36) heteroaryloxysulfonyl-, 

(37) -5(0)2NRdRe, 

(38) -S(0)2NH(C0)Ci^alkyl, 

(39) -S(0)2NH(C0)aryl, and 

(40) -^(0)2NRds02Re. 

wherein alkyl, and cycloalkyi are optionally substituted with one, two, or three substituents 
independently selected from and cycloheteroalkyl, aryl and heteroaryl are optionally 
substituted with one or two substituents independently selected from Rb. 
In one subclass of this class, Rl is selected from: 

(1) Ci-ealkyl, 

(2) cyano, 

(3) Ci-6alkylcarbonyl, 

(4) cycloalkylcarbonyl, 

(5) cycloheteroalkylcarbonyl, 

(6) phenylcarbonyl, 

(7) heteroarylcarbonyl, 

(8) Ci-6alkyloxycarbonyl, 

(9) trifluoromethyloxycarbonyl, 

(10) cycloaUcyloxycarbonyl, 

(11) -CON(CH3)2, 

(12) -<:0NH(CH3), 

(13) -CONH(CF3), 

(14) -CON(C3l2CH3)2, 

(15) -CONH(CH2CH3), 

(16) -CON(CH3)(CH2CH3), 

(17) -CONH(C(CH3)3), 
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(18) -CONH(cyclopropyl), 

(19) -CON(cyclopropyl)2» 

(20) Ci-^alkylsulfonyl-, 

(21) cycloalfcylsidfonyl-, 

(22) cycloheteroalkylsulfonyl-, 

(23) phenylsulfonyl-, 

(24) heteroaiylsulfonyl-, 

(25) Ci-6alkyloxysulfonyI-, 

(26) tiifluoromethyloxysulfonyl-, 

(27) cycloalkyloxysulfonyl-, 

(28) cycloheteroalkyloxysulfonyl-, . ' 

(29) phenyloxysulfonyl-, 

(30) heteroaryloxysulfonyl-, 

(31) -^(0)2NRdRe, 

(32) -nS(0)2NH(C0)Ci^alkyl,and 

(33) ^(0)2NH(C0)aryl; 

wherein alkyl and cycloalkyl are optionally substituted with one or two substituents 
independently selected ftom R^, and cycloheteroalkyl, aryl, and heteioaryl are optionally 
substituted with one or two substituents independently selected from Rb. 

In yet another subclass of this class, Rl is selected from: 

(1) t-butyl, 

(2) isobutyl, 

(3) isopropyl, 

(4) 1-hydroxy-l-methyl-ethyl. 

(5) n-propyl, 

(6) l-hydroxy-2,2-dimethylpropyl, 

(7) phenyl, unsubstituted or substituted with one or two substituents selected from: halo, 
methoxy, cyano, trifluoromethyl, methyl, hydroxy, hydroxycarbonyl, methylcaibonyl. and 
methoxycarbonyl, 

(8) heteroaryl selected from pyridinyl, pyrazinyl, pyrimidinyl, and pyridazinyl, unsubstituted 
or substituted on a carbon atom with one or two substituents independently selected from 
methyl, ethyl, propyl, halo, trifluoromethyl, hydroxy, methoxy, ethyloxy, 
methoxycarbonyl, carboxyl, and hydroxyl, 

(9) cyano. 
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(10) methylcaibonyl, unsubstituted or substituted on carbon with one or two substituents 
independently selected ftom hydroxyl, methoxy, ethyoxy, trifluoiomethyloxy, and halo; 

(11) ethylcaibonyl, unsubstituted or substituted with one or two substituents independently 
selected from methyl, ethyl, propyl, halo, trifluoromethyl. hydroxy, methoxy, ethyloxy, 
methoxycarbonyl, methylcarbcrayloxy, andcarboxyl, 

(12) n-propylcarbonyl, 

(13) t-butylcaibonyl, 

(14) isopropylcarbonyl, unsubstituted or substituted with one or two substituents 
independentiy selected from methyl, ethyl, propyl, halo, trifluoromethyl, hydroxy, 
methoxy, ethyloxy, methoxycarbonyl, methylcaibonyloxy-.trifluoromethylcarbonyloxy-, 
propylcaibonyloxy, butylcarbonyloxy, cyclopropylcarbonyloxy, carboxyl. and - 
OC(0)CH20C(0)CH3, 

(15) cyclopropylcaibonyl 

(16) cyclobutylcatbonyl, 

(17) cyclohexylcatbonyl, nnsubsUtuted or substituted with substituents independently selected 
from methyl, ethyl, propyl, halo, trifluoromethyl, hydroxy, methoxy, ethyloxy, 
melhoxycarbonyi, carboxyl, and hydroxy!, 

(18) cycloheteroalkylcarbonyl, wherein the cycloheteroalkyhnoiety is an unsaturated, nitiogpn- 
containing mono-, bi-or bridged cycUc ring having 4 to 10 ring atoms, optionally 
contaming a second heteroatom selected from carbon, sulfur and oxygen, bonded to the 
carbonyl through a ring nitrogen atom and optionally substituted on a ring carbon or 
nitrogen atom with one or two substituCTits independently selected from: methyl, ethjd, 
propyl, halo, trifluoromethyl, hydroxy, methoxy, ethyloxy, methoxy- carbonyl, carboxjd, 
hy<iroxyl, -C(0P(Ci-6 alkyl), 

(19) phenylcarbonyl, wherem the phenyl may be substituted with one or two substitoents 
independently selected from methyl, ethyl, propyl, halo, trifluoromethyl, hydroxy, 
methoxy, etibyloxy, methoxycarbonyl, carboxyl, cyano, hydroxyl, -NHC(0)CH3, 

(20) heteroarylcarbonyl selected from pyridinylcarbonyl, pyrazinylcarbonyl, 
pyrimidinylcarbonyl, andpyridazinylcarbonyl, oxazolylcarbonyl, wherein the heteroaryl 
moiety may be substituted on a carbon atom with one or two substituents independentiy 
selected from methyl, ethyl, propyl, halo, trifluoromethyl, hydroxy, methoxy, ethyloxy, 
methoxycarbonyl, carboxyl, and hydroxyl, 

(21) hydroxycaibonyl, 

(22) methoxycarbonyl, 

(23) ethyloxycarbonyl. 
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(24) n-piopyloxycarbonyl, 

(25) isopropyloxycarbonyl, 

(26) t-butyloxycarbonyl, 

(27) trifluoromethyloxycarbonyl, 

(28) -CON(CH3)2, 

(29) -C0NH(CH3), 

(30) -C0ISIH(CF3), 

(31) -CON(CH2CH3)2. 

(32) -CONH(CH2CH3). 

(33) -CONH(cyclopropyl), 

(34) -CON(cyclopropyl)2, 

(35) Ci-ealkylsulfonyl-, 

(36) phenylsulfonyl-, 

(37) heteroarylsulfonyi-, 

(38) -S(0)2NRdRe, 

(39) -S(0)2NH(CO)Ci-6aIkyl,and 

(40) -S(0)2NH(CO)aiyl. 

In one embodiment of the piesent invention, R2 is selected firom; 

(1) hydrogen, 

(2) -NR5r6, 

(3) -C0R4, 

(4) Ci^alkyU 

(5) aryl, 

(6) arylCi-ealkyl-, 

(7) heteroaryl, 

(8) heteroarylCi-ealkyl-, 

(9) hydroxyl, and 

(10) ORg, 

wherein alkyl, alkenyl, and alkynyl are optionally substituted with one, two, or three substitaents 
independently selected fixxm R*; and aryl, and heteroaiyl are optionally substituted with one, 
two, or three substituents independently selected from R^ and cycloheteroalkyl is optionally 
substituted with one, two, three or four substituents independently selected firam Rb and oxo. 
In one class of this embodiment, R2 is selected from: 

(1) hydrogen, 

(2) -NR5r6, 



-22- 



wo 2004/012671 



PCT/US2003/024280 



(3) -C0R4, 

(4) Ci-6alkyl, 

(5) phenyl, 

(6) phenylCi-salkyl-, 

(7) heteroaryl, 

(8) heteroarylCi-salkyK 

(9) cycloheteroalkyl, 

(10) hydioxyl, and 

(11) ORg, 

wherein alkyl is optionally substituted with one, two, or three substituents independentiy selected 
ftom R^; and aryl , heteroaryl, and cycloheteroalkyl are optionally substituted witii one, two, or 
three substituents independentiy selected from R^. 

In another class of this embodiment, R2 is selected from: 
(1) hydrogen, 
15 (2) -NR5r6, 

(3) -C0R4, 

(4) Ci -eallcyU unsubstituted or substituted with one or two Ra substituents, 

(5) phenyl, unsubstituted or substituted with one or two Rb substituoits, 

(6) phenylCi-salkyl-, 

20 (7) heteroaryl, 

(8) heteroarylCi-Salkyl-, 

(9) cycloheteroalkyl, unsubstituted or substituted on nitrogen, sulfur or carbon witii one, 
two, three or four substitutents selected from R^ and oxo, 

(10) hydroxyl, and 
25 (11) ORg; 

wherein alkyl is optionally substituted wifli one, two, or three substituents nidependenfly selected 
from R^; and phenyl , heteroaryl, and cycloheteroalkyl are optionally substituted with one, two, 
or three substituents independentiy selected from R^, and heteroaryl is selected from: pyrrolyl, 
isoxazolyl, isothiazolyl, pyrazolyl, pyridyl, oxazolyl, oxadiazolyl, thiadiazolyl, tiiiazolyl, 

30 imidazolyl, triazolyl, tetrazolyl, furanyl, triazinyl, thienyl, pyrimidyl, pyridazinyl, pyrazinyl, 
benzoxazolyl, benzothiazolyl, benzimidazolyl, benzofuranyl, benzothiophenyl, benzotiiiazolyl, 
quinolyl, indolyl, isoquinolyl, and oxazolidinyl. 

In one subclass of this class, R2 is selected from: 
(1) hydrogen, 

35 (2) -NR5r6, 
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(3) -C0R4, 

(4) Ci-6alkyU unsubstituted or substituted with one or two Ra substituents, 

(5) phenyl, unsubstituted or substituted with one or two Rl> substituents. 

(6) phenylCi-salkyl-, 

(7) heteroaryl, 

(8) heteroarylCi-3alkyl-, 

(9) a nitrogen-linked 5 to 7 membered ring, optionally containing one other heteroatom 
selected from nitrogen, sulfur and oxygen, unsubstituted or substituted on nitrogen, 
sulfur or carbon with one, two, three or four substituents selected torn Rb and oxo, 

(10) hydroxyl, and 

(11) ORg; 

wherein alkyl is optionally substituted with one or two substituents independently selected from 
Ra; and phenyl is optionally substituted with one or two substituents independently selected 
fromR^; and heteroaryl is selected from: pyridinyl, benzimidazolyl, iniidazolyl, oxazolidinyl, , 
pyrimidyl, pyridazinyl, pyxazmyl, ttiazolyl, and benzotriazolyl, wherein the heteroaryl may be 
unsubstituted or substituted on one or two carbon atoms with Rb. 

hi another subclass of this class, R2 is selected from: 

(1) -NR5r6, 

(2) -C0R4, 

(3) Ci-6alkyl» unsubstituted or substituted with one or two Ra substituents. 

(4) phenyl, unsubstituted or substituted with one or two Rb substituents, 

(5) benzyl, imsubstituted or substituted with one or two Rb substituents, 

(6) heteroaryl selected from: pyridinyl, benzimidazolyl, imidazolyl, oxazolidinyl, 
triazolyl, and benzotriazolyl, wherein the heteroaryl may be unsubstituted or 
substituted on one or two carbon atoms with Rb, 

(7) heteroarylmethyl selected from: pyridinylmethyl, benzimidazolyhnethyl, 
imidazolyhnethyl, oxazoUdmymethyll, triazolylmethyl, and benzotriazolyhnethyl, 
wherein the heteroaryl may be unsubstituted or substituted on one or two carbon 
atoms with Rb, 

(8) cycloheteroalkyl selected from: azetidinyl, pyrroHdinyl, piperidinyl, piperazinyl, 
imidazolidinyl, morpholinyl, dihydroisoindolyl, pyranyl, perhydroazepinyl, 
tetrahydrofuranyl, dioxanyl, oxanyl, l-thia-4-aza-cyclohexane (thiomorpholinyl), 
2,5-diazabicyclo[2.2.2]octanyl, benzoxazinyl, tetrahydroquinolinyl, 
tetrahydroisoquinolinyl, dihydroindolyl, dihydroisoindolyl, indolyl, iadolinyl, 
isoindolmyl, isothiazoKndinyl, 13-dihydro-2-beiizofuranyl, benzodioxolyl. 
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hexahydrothienopytidinyl,thieaopycidinyl. azacycloheptyl. azabicyclo[3.1.0]hexyl, 
2-oxa-5-azabicyclo[2.2.11heptyl, 2^-diazabicyclo[2.2.1]heptyl, 2- 
azabicyclo[2.2.1]heptyI, 7-azabicyclo[2^.1.]heptyl, 2,4-dizaobicyclo[2.2.2]octyl, 2- 
azabicyclo[2^.2]octyl. 3-azabicyclol3^.21nonyl, 2H-pynolyl, 4,4-spiio[2,3- 
dihydrobenzothiophen-33-^]piperidinyl, 4,4-spiio[indoH-3,3-yl]piperidinyl, either 
imsubstitated or substituted oa a nitrogen, sulfur or carbon atom with a substituent 
selected ficom Rbandoxo, 

(9) hydroxyl, and 

(10) ORg wherein Rg is selected from alkyl and alkylcarbonyl, either unsubstituted or 
substituted with one, two or three Ra substituents. 

In yet another subclass of this class, R2 is selected from: • 

(1) hydrogen, 

(2) -NR5r6, 

(3) -C0R4, 

(4) Ci-ealkyl, unsubstituted or substituted with one or two Ra substituents, 

(5) phenyl, unsubstituted or substituted with one or two Rb substituents, 

(6) benxyl, unsubstituted or substituted with one or two Rb substituents, 

(7) heteroar^, 

(8) hetMToary methyl, 

(9) cycloheteroalkyl selected from: azetidinyl, pynolidinyl, piperidinyl, imidazoUdinyl, 
morpholinyl, l-thia-4-azacyclohexyl, azacycloheptyl, isothiazolidinyl, 
azabicyclo[3.1.0]heptane, either unsubstituted or substituted on a nitrogpn, sulfur or 
carbon atom witii a substituent selected from R^ and oxo, 

(10) hydroxyl, and 

(11) -ORg wherein Rg is selected from alkyl and alkylcarbonyl, either unsubstitoted or 
substituted with one or two Ra substituents, 

wherein heteroaiyl is selected from: pyridinyl, benzimidazolyl, pyrazin^d, imidazolyl, 
oxazoHdinyl, triazolyl. andbenzotriazolyl., wherein the heteroaryl may be onsubstitiited or 
substituted on one or two carbon atoms with Rt>. 

In another embodiment of the present invention, R3 is selected from: 

(1) hydrogen, 

(2) methyl, 

(3) ethyl, 

(4) propyl, 

(5) t-butyl, . 
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(6) methoxy, 

(7) ethyloxy, 

(8) propyloxy^ 

(9) t-butyloxy, 

(10) tiifluoromethyloxy, 

(11) trifluoromethyl, 

(12) halo, and 

(13) cyclopropyl, 

wheiein the alkyl and cycloalkyl moieties are optionally substituted with one or two 
substituents independently selected fiom R^. 

In one class of this embodiment, the alkyl and cycloalkyl moieties are optionally 
substituted with one or two substituents independently selected from: halo, 
trifluoromethyl, methoxy, ethyloxy, methoxycarbonyl, and caiboxyl. 

hi another class, R3 is selected from: 

(1) hydrogen, 

(2) methyl, 

(3) trifluoromethyl, 

(4) methoxy, 

(5) trifluoromethyloxy, 

(6) chloro, and 

(7) fluoro. 

Li a subclass of this class, R3 is hydrogen. 

In one embodiment of the present invention, R4 is selected from: 

(1) hydrogen, 

(2) Ci^alkyl, 

(3) cycloalkyl, 

(4) cycloalkyl-Ci-3alkyl; 

(5) cycloheteroalkyl, 

(6) cycloheteroaIIqrl-Ci-3 alkyl; 

(7) aryl, 

(8) heteroaryl, 

(9) aryl-Ci-salkyl, and 

(10) heteroaryl-Ci-3a]kyl-, 

(11) -ORe, 

(12) -NRdRe, 
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(13) -NH(CO)Re and 

(14) -NRdS02Re, 

wherdn alkyl, and cycloalkyl arc optionally substituted with one, two, or three substituents 
independenfly selected from R^ and cycloheteroalkyl, atyl and heteroaiyl are optionally 
5 substituted with one, two, or tiiree substituents independenfly selected ftom Rl>. 
In one class of this embodiment, R4 is selected from: 

(1) hydio^, 

(2) Ci-6alkyl, 

(3) cycloalkyl, 

10 (4) cycloheteroalkyl, 

(5) phenyl, 

(6) heteroaryl, 

(7) aryl-Ci-Sallcyl, 

(8) heteroaiyl-Ci-aalkyl-, 

15 (9) -ORe 

(10) -NRdRe 

(11) -NH(COPRe, and 

(12) -NHS02Re, 

wherein aBkyl and cycloalkyl are optionally substituted witii one or two substituents 
20 independentiy selected from R^, and cycloheteroalkyl, aryl and heteroaryl are optionaUy 
substituted with one or two substituents independentiy selected from Rb. 
In one subclass of this class, R4 is selected from: 

(1) methyl, 

(2) etiiyl, unsubstituted or substituted with one or two substitu^ts selected fixm halo, 
25 ORe,and -OC(0)Rc, 

(3) isopropyl, unsubstituted or substitiited witii one or two substituents from halo, ORe, 
and -OC(0)Rc. 

(4) n-propyl, unsubstitiited or substitiited with one or two substituents selected ftom 
halo, ORe, and -OC(0)Rc, 

30 (5) t-butyl, unsubstituted or substituted with one or two substitoents selected ftom from 

halo, ORe, and -0C(0)Rc, 

(6) cyclopropyl, 

(7) cyclobutyl, 

(8) cyclopentyl, 
35 (9) cyclohexyl. 
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(10) phenyl, unsubstituted or substituted with oae or two substituents selected from halo, 
methyl, trifluoromethyl, methoxy, methoxycarbonyl, -NHC(0)Rc, and carboxyl, 

(11) phenyl-Ci-3aIkyl, wherein the alkyl moiety is unsubsituted or substituted with a 
substituent selected from: halo, methyl, trifluoromethyl, methoxy, methoxy 
caibonyl, caiboxyl, and -NHC(0)Rc, 

(12) heteroatyl selected from furanyl, pyridyl and imidazolyl, unsubstituted or substimted 
with one or two substituents selected from halo, methyl, trifluoromethyl, methoxy, 
methoxycarbonyl, and carboxyl, 

(13) cycloheteroalkyl, selected from morpholinyl, piperidinyl, pyrrolidmyl, piperazinyl, 
imidazolidinyl, azetidinyl, azabicyclo[3.L0]Kexyl, andisothiazolidinyl, 
misubstituted or substituted with methyl or -CC)2RC, 

(14) methoxy, 

(15) ethyloxy, 

(16) t-butyloxy, 

(17) isopropyloxy, and 

(18) -NRdRe. 

In one embodiment of the present invention, R5 is selected from: 

(1) hydrogen, 

(2) Ci-4alkyl, 

(3) C2-4alkenyl, 

(4) phenyl, 

(5) cycloalkyl, 

(6) trifluoromethyl, 

(7) methylcaibonyl-, 

(8) methoxycaibonyl-, 

(9) t-butyloxycatbonyl, 

(10) hydroxycaibonyl-, 

(11) -C(0)C(0)ORc, 

(12) -C(0)C(0)NReRf, 

(13) ^(0)2RC, and 

(14) -C(0)NCRd)S(0)mRc, 

wherein aliyl, alkenyl, and cycloalkyl may optionally be substituted with one or two Ra 
substituents, and phenyl may be substituted with one or two R^ substituents. 
In one class of this embodiment, R5 is selected from: 
(1) hydrogen, 
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(2) Ci.4alkyl, unsubstituted or substituted with hydroxyl, 

(3) C2-4alkenyl, 

(4) phenyl, 

(5) cyclopropyl, 

(6) cyclopeutyl, 

(7) cyclohexyl, 

(8) trifluoiomethyl, 

(9) methylcaibonyl-, 

(10) methoxycaibonyl-, 

(11) t-butyloxycarbonyl, 

(12) hydroxycarboayl-, 

(13) -S(0)2CH3 

(14) -S(0)2CH2CH2C1, and 

(15) 4-methylphenylsulfonyL 

In one subclass of this class, R5 is selected from: 

(1) hydrogen, 

(2) methyl, 

(3) ethyl, 

(4) hydroxyethyl, 

(5) piopenyl, 

(6) trifluoromethyl, 

(7) methylcarbonyl, 

(8) t-butyloxycarbonyl, 

(9) -S(0)2CH3, 

(10) -S(0)2CH2CH2Cl,and 

(11) paramethylphenylsulfonyl. 

In one embodiment of ttie present invention, R6 is selected from: 

XI) hydrogen, 

(2) Ci-6alkyl, 

(3) C2-6aIkenyl, 

(4) trifluoromethyl, 

(5) phenyl, 

(6) cycloalkyl, 

(7) -C(0)-Rc, 
(8) 



-29- 



wo 2004/012671 



PCT/US2003/024280 



(9) -C(0)C(0)ORC, 

(10) -C(0)C(0)NReRf 

(11) -S(0)2Rc,and 

(12) -C(0)N(Rd)S(0)mRc, 

wherein alkyl, alkenyl, alkynyl, and cycloalkyl may be optionally substituted Avith one or two Ra 
substituents, and aryl may be optionally substituted with one or two Rb substituents. 
In one class of this embodiment, r6 is selected from: 

(1) hydrogen, 

(2) Ci-6alkyl, 

(3) C2-6alkienyI. 

(4) trifluoromethyl, 

(5) -C(0)-RC 

(6) -CO2RC, 

(7) -C(0)C(0)ORc, 

(8) .C(0)C(0)NReRf, 

(9) -S(0)2RCand 

(10) -C(0)NHS(0)2RC, 

wherein Rc is selected from the group consisting of: 

(1) hydrogen, 

(2) Ci-6alkyl, 

(3) phenyl, 

(4) cyclopropyl, 

(5) cyclopentyl, 

(6) cyclohexyl, 

(7) trifluoromettiyl, 

-NRdRd wherein each Rd is independently selected from hydrogen, trifluoromethyl, 
hydroxyCi-ealkyl, arylsulfonyl, Ci-lQalkylsulfonyl, and Ci-6alkyU, wherem the alkyl 
and aryl groups may be unsubstituted or substituted with one, two or three substituents 
independently selected from Rh; 
wherein each alkyl, phenyl, and cycloalkyl is unsubstituted or substituted with an Rh substituent 
In one subclass of this class, r6 is selected from: 

(1) hydrogen, 

(2) methyl, unsubstituted or substituted with one or two substituents independenfly 
selected from halogen, hydroxy, amino, dimethylamino, methylamino, 
aminocarbonyl, dimethylaminocarbonyl, andmethylammocarbonyl. 
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(3) ethyl, unsubstitated or substituted with one or two substituents independently 
selected ficom halogen, hydroxy, aniino, dimethylaniino, methylamino, 
aminocarbonyl, dimethyUuninocafbonyl, aadmethylaminocarbonyi, 

(4) t-butyl, unsabstituted or substituted with one or two substituents independently 
selected ficom halogen, hydroxy, amino, dimethylamino, methylamino, 
aminocarbonyl, dimettiylaminocarbanyi, and methylaminocaibonyl, 

(5) phenyl, 

(6) trifluoromethyl, 

(7) methylcarbonyl, misubstituted or substituted with one, two or three Rh substituents, 

(8) etiiylcarbonyl, unsubstituted or substituted with one or two halo or hydroxy 
substituents, 

(9) n-propylcarbonyl, unsubstituted or substituted with one or two halo or hydroxy 

substituents, 

(10) isopropylcatbonyl, unsubstituted or substitoted witti one or two halo or hydroxy 
substituents, 

(11) t-butylcarbonyl, unsubstituted or substituted witfi one or two halo or hydroxy 
substituents, 

(12) n-butjdcarbonyl, unsubstituted or substituted with one or two halo or hydroxy 
substituents, 

(13) trifluoromethylcarbonyl, 

(14) methoxycarbonyl, 

(15) ethyloxycaibonyl, 

(16) t-butyioxycarbonyl, 

(17) trifluoromethoxycarbonyl, and 

(18) -S(0)2RC; 

wherein Rc is selected from the gioiq> consisting of: 

(1) Ci^sSkyl, 

(2) trifluoromethyl, 

(3) -NRdRd wherein each Rd is independently selected from hydrogen, trifluoromethyl, 
arylsulfonyl, Ci-ioalkylsulfonyl, and Ci-4alkyl, unsubstituted or substituted with 
one, two or three Rh substituents. 

In one subclass of this class, R6 is selected from: 

(1) hydrogen, 

(2) methyl, 

(3) ethyl. 
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(4) t-but^, 

(5) trifluoromethyl, 

(6) methylcaibonyl, 

(7) ethylcarbonyl, unsubstituted or substituted with one or two halo or hydroxy 
substituents, 

(8) n-propylcarbonyl, unsubstituted or substituted with one or two halo or hydroxy 
substituents, 

(9) isopropylcaibonyl, unsubstituted or substituted with one or two halo or hydroxy 
substituents, 

(10) t-butylcarbonyl, unsubstituted or substituted with one or two halo or hydroxy 
substituents, 

(11) n-butylcarbon^, unsubstitated or substituted with one or two halo or hydroxy 
substituents, 

(12) tdfluoromethylcaibonyl, 

(13) methoxycarbonyl, 

(14) ethyloxycarbonyl, 

(15) t-butyloxycaibonyl, 

(16) trifluoromethoxycaibonyl, 

(17) -S(0)2NH2, and 

(18) -^(0)2CH3. 

In another embodiment of tfie present invention, R5 and r6 together form =CH- 
N(Re)(Rf). Jn one class of this embodiment, R5 and R6 together form =CH-N(CH3)2. 
In one embodiment of the present invention, Arl is selected fcom: 

(1) phenyl, and 

(2) pyridyl; 

wherem phenyl and pyridyl are optionally substituted with one or two Rb substituents. 

In one class of this embodiment of the present invention, Arl is selected from: 

(1) phenyl, and . 

(2) pyridyl; 

wherein phenyl and pyridyl are optionally substituted with one or two halogen, methyl, metiioxy, 
trifluoromethyl or cyano substituents. 

In a subclass of this class of the present invention, Arl is phenyl, 2-chlorophenyl, 
2,4-dichlorophenyl, 2-fluon)phenyl, 2-.bromophenyl, 2-iodophenyl, 2-cyanophenyl, 3,4- 
dichlorophenyl, 3-methyl-4-chlorophenyI, 4-chlQrophenyl, 4-fluorophenyl, 4-iodophenyl, 4- 
methylphenyl, or 4-methoxyphenyl. 
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In another subclass of this class, Arl is 4-chlarophenyl. 

In another embodiment of the present mvention, Ar2 is selected from: 

(1) aryl, and 

(2) heteroaryl; 

S wherein aryl and heteroaryl ace optionally substituted with one or two Rh substituents. 

In one class of this embodiment of the present invention, Ar^ is selected from: 

(1) phenyl, 

(2) 1 ,3-benzodioxolyl, and 

(3) pyridyl; 

10 wherein phenyl and pyridyl are optionally substituted wi4 one or two Rb substituents. 

In one subclass of this class of the invention, Ar2 is selected from: 

(1) phenyl, and 

(2) pyridyl, 

wherein phenyl and pyridyl are optionally substituted with one or two halogen, methyl, methoxy, 
15 trifluoromethyl or cyano substituents. 

In another subclass of this class, Ar^ is selected from: phenyl, 1,3-benzodioxol-S- 
yl, 2,4-dichlorophenyl, 2-chlorophenyl, 2-chloro-4-fluorophenyl, 2-chloro-4-bromophenyl, 2- 
chloro-4-cyanophenyl, 2-chloro-4-methoxyphenyl, 4-chlorophenyl, 2-fluorophenyl, 2,4-di- 
iodopheayl,l-bromophenyl, 3-bromophenyl, 2-bromo-4-chlorophenyl, 2-iodophenyl, 4- 
20 iodophenyl, 2-cyanophenyl, 2-cyano-4-chlorophenyl, 2-methoxyphenyl, and 3-pyridyL 

In still another subclass of this class, Ar2 is 2,4-dichlorophenyl or 2-chlorophenyL 
In one embodiment of the present invention, each R^ is independently selected 

from: 

(I) -ORe, 

25 (2) -NHS(0)inR<^, 

(3) halogen, 

(4) -S(0)2RC 

(5) -SRe, 

(6) -S(0)2ORe 
30 (7) -S(0)2NReRf 

(8) -NReRf 

(9) .0(CH2)nNReRf 

(10) -C(0)RC, 

(II) -CO2RC, 

35 (12) .C02(CH2)nCONReRf 
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(13) -OaO)RC, 

(14) -CN, 

(15) -C(0)NHRf. 

(16) -NHC(0)Rc, 

5 (17) -NHC(0)ORe, 

(18) -NHC(0)NHRe, 

(19) -CH(N-ORe), 

(20) CF3. 

(21) -0CF3, 

10 (22) C3-8cycloalkyl, and 

(23) cycloheteroalkyl. 

la one class of this embodiment of the present invention, each Ra is independaitly 

selected fcom: 

(I) -ORe, 

15 (2) halogen, 

• (3) -S(0)2RC, 

(4) -SRe, 

(5) -S(0)20Re, 

(6) -S(0)2NReRf, 

20 (7) -NReRf 

(8) -C(0)RC, 

(9) -CO2RC, 

(10) -OC(0>RC, 

(II) -CN, 

25 (12) -CHCN-ORe). 

(13) CF3, 

(14) -OCF3, 

(15) Cs-gcycloalkyl, and 

(16) cycloheteroalkyl. 

30 In a subclass of this class, each Ra is independently selected from: 

(1) hydroxyl, 

(2) methoxy, 

(3) ethyloxy, 

(4) halogen, 
35 (5) -NH2 
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(6) -NHCH3 

(7) -N(CH3)2 

(8) -C(0)RC, 

(9) -CO2RC, 

(10) 0-C(0)RC, 

(11) CF3,aad 

(12) -0CF3- 

In one embodiment of the present invention, each Rt> is independently selected 

from: 

(1) -ORe, 

(2) -NElS(0)niRc, 

(3) -NO2, 

(4) halogen, 

(5) -S(0)2Rc 

(6) -SRe, 

(7) -S(O)20Re. 

(8) -S(0)2NHRf 

(9) -NRCRf 

(10) ^(CH2)nNReRf, 

(11) -C(0)RC, 

(12) -CO2RC. 

(13) -CX)2(CReRf)nCONReRf, 

(14) -cx:(o>Rc, 

(15) -CN. 

(16) -C(0)NHRf 

(17) -1SIHC(0)RC, 

(18) -NHC(0)ORe, 

(19) -NHC(0)]SRdRe 

(20) -CH(N-ORe), 

(21) CF3, 

(22) -OCF3. 

(23) C3_8cycloalkyl, and 

(24) cyclobeteroalk^; 

(25) Ci-ioalkyl, 

(26) aryl. 
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(27) aiylCi-4alk^, 

(28) heteroaryl, and 

(29) hetBn)arylCi-4alkyl, 

wfaeiein each aryl and heteioaryl is unsubstituted or substituted with one or two Rb substituents. 
5 Li one class of this embodimrat of the present invention, each Rb is mdependendy 

selected from: 

(1) -ORe, 

(2) halogen, 

(3) -S(0)2RC, 

10 (4) -SRe, 

(5) -S(0)20Re, 

(6) -S(0)2NHRf, 

(7) -NReRf, 

(8) -C(0)Rc, 

15 (9) -CO2RC, 

(10) -CN, 

(11) -CH(N-ORe), 

(12) CF3, 

(13) -OCF3, 

20 (14) C3-8cycloaIkyl, 

(15) cycloheteroalkyl; 

(16) Ci^alkyl, 

(17) aiyl. 

(18) atylCi-<jalkyl, 

25 (19) hetoroaryl, and 

(20) heteiDarylCi-4alk^ 

wherein each ar^ and heteroaryl is unsubstituted or substituted with one or two Rh substituents. 

hi a subclass of this class, each Rb is mdepoidently selected from: 

(1) -ORe 

30 (2) halogen, 

(3) -S(0)2RC. 

(4) -SH, 

(5) -SCH3, 

(6) -NReRf, 
35 (7) -C(0)RC, 
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(8) -CO2RC, 

(9) -CN, 

(10) CF3, 

(11) -OCF3, 

5 (12) Cs-gcycloalkyl, 

(13) cyclohcteroalkyl; 

(14) Ci^allcyl, 

(15) phenyl, 

(16) benzyl, 

10 (17) heteroaryl, and 

(18) heteroarylmethyl, 
wherein each aryl and heteroaryl is unsubstituted or substituted with one or two Rb substituents. 
In another subclass, each Ri> is independently selected from: 

(I) methoxy, 
15 (2) halogen, 

(3) -SH, 

(4) -.SCH3, 

(5) -NH2, 

(6) -C(0)CH3, 
20 (7) -CO2CH3, 

(8) -CO2H, 

(9) "CN, 

(10) CF3, 

(II) .OCF3, 

25 (12) C3-6cycloalkyl, 

(13) Ci^alkyl, 

(14) phenyl, 

(15) benzyl, and 

(16) heteroaryl, 

30 wherein each aryl and heteroaryl is unsubstituted or substituted with one or two Rh substituents. 

In still another subclass of this class, each Rb is independently selected ftom 
halogen, methyl, ethyl, hydroxy, methoxy, trifluoromethyl, cyano, methylcarbonylamino, and t- 
butyloxycarbonyl. 

la one embodiment of the present invention, each Rc is independently selected 

35 from: 
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(1) hydrogen, 

(2) Ci-6alkyl, 

(3) Ci-7 peifluoromethyl, 

(4) cycloalkyl, 

(5) cycloaI]cyl-Ci-4alkyl, 

(6) cycloheteroaDcyl, 

(7) cycloheteroalkyl-Ci-4 alkyl, 

(8) phenyl, 

(9) heteroaryl, 

(10) phmyl-Ci-4aIkyl, 

(11) heteroaryl-Ci-4alkyl. and 

(12) -NRdRd; 

wherein alkyl, cycloalkjd, cycloheteroallqrl, phenyl, and heteroaryl may be substituted with one 
or two Rh substituents, and alkyl, cycloalkyl, cycloheteroalkyl may be substituted on a carbon or 
sulfur atom with one or two oxo substituents. 

In one class of this embodiment of the present invention, each Rc is independently 

selected from: 

(1) hydrogen, 

(2) Ci-6alkyl, 

(3) Ci-7 perfluoromethyl, 

(4) cycloalkyl, 

(5) cycloheteroalkyl, 

(6) cycloheteroalkylCi-3 aftyl, 

(7) phenyl, 

(8) phenylCi-3 alkyl, 

(9) heteroaryl, 

(10) heteroarylCi-3 alkyl, and 

(11) -NR^Rd; 

wherein alkyl, cycloalkyl, cycloheteroalkyl, phenyl, and heteroaryl may be substituted with an Rh 
substituent and alkyl, cycloalkyl, cycloheteroalkyl may be substituted on a carbon or sulfur atom 
with one or two oxo substituents. 

in one subclass of this class, each Rc is independently selected firom: 

(1) Ci-4alkyl, unsubstituted or substituted with one or two Rh substituents, 

(2) Ci-7 perQuoromethyl, 

(3) cyclopropyl, 
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(4) cycloheteroalkyl, selected from morpholinyl, azetidinyl, pytrolidinyl, piperidinyl, 
imidazolidinyl, substituted with one or two substituents independently selected from 
0X0 and Rh, 

(5) cycloheteroalkylCi-3 alkyl, wherein the cycloheteroaryl moiety is selected from 
5 morpholinyl, azetidinyl, pyrrolidinyl, piperidinyl, imidazolidinyl, unsubstituted or 

substituted with one or two substituents independently selected from oxo and Rh, 

(6) phenyl, unsubstituted or substituted with one or two Rh substituents, 

(7) benzyl, 

(8) heteroaryl Ci-3 alkyl, wherein tiie heteroaiyl moiety is selected from pyridinyl, 
10 friranyl and imidazolyl, and the heteroaryl miay be substituted with one or two R^ 

substituents, and 

(9) -NRdRd 

In another subclass, each Rc is independentiy selected from: 
(1) methyl, unsubstituted or substituted with a halo or hydroxy substituent, 
15 (2) ethyl, unsubstituted or substituted with a halo or hydroxy substituent, 

(3) ri-propyl, unsubstituted or substituted with a halo or hydroxy substituent, 

(4) isopropyl, unsubstituted or substituted with a halo or hydroxy substituent, 

(5) t'butyl, unsubstituted or substituted with a halo or hydroxy substituent, 

(6) tiifluoromethyl, 
20 (7) -NH2, 

(8) -N(CH3)2,and 

(9) -NHCH3. 

Jn one embodiment of the present invention, each R^ is independently selected 
from: hydro^, Ci-ioalkyl, and Ci-ioalkylcarbonyl-, arylsulfonyl, Ci^o^Hc^ 

25 wherein the alkyl and aryl groups may be unsubstituted or substituted with one, two or three 
substituoits independentiy selected from Rb 

In one class of this embodiment, each Rd is independentiy selected from: 

(1) hydrogen, 

(2) Ci-6 alkyl, unsubstituted or substituted with one to three substituents selected from 
30 halogen and hydroxyl, and 

(3) phenylsulf onyl, unsubstituted or substituted on phenyl with one or two halogen 
substituents. 

In a subclass of this class, each Rd is independentiy selected from: 
(1) hydrogen, 
35 (2) Ci^ alkyl. 
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(3) hydroxyl- Cm alkyl, 

(4) trifluoromethyl, and 

(5) 4-chloiosulfonyl. 

In another subclass of this class, each Rd is mdependently selected from 
5 hydrogen, methyl, trifluoromefliyl, 2-hydroxyethyl, and parachlorosuIfonyL 

In one embodiment of the present invention, each Re is independently selected 
from: hydrogen, Ci-6alkyl, trifluoromethyl, cycloalkyi, cycloal]cyl-Ci-4alkyl, cycloheteroalkyl, 
cycloheteroalkyl-Ci-4 alkyl, phenyl, heteroaryl, phenyl-Ci-4 alkyl, andheteroaryl-CM alkyl at 
each occurrence, either unsubstituted or substituted on a carbon or nitrogen atom with one, two 
10 or three substituents selected from Rb 

In one class of this embodiment, each R© is independently selected from: 

hydrogen, Ci-6alkyl, trifluoromethji, cycloalkyi, cycloalkyl-Ci-2 alkyl, cycloheteroalkyl, 

cycloheteroaIkyl-Ci-2 alkyl, phenyl, heteroaryl, benzyl, and heteroaryl-Ci-2 alkyl at each 

occunence, either unsubstituted or substituted on a carbon or nitrogen atom with one, or two 

IS selected from Rb. 

In one subclass, each Re is independently selected from: hydrogen, Ci-4alkyl, 

trifluoromethyl, cyclopropyl, cyclopentyl, cyclohexyl, phenyl, pyridyl, pyridinyl, pyrazinyl, 

pyridazinyl, benzyl, and pyridyhnethyl, pyrazinyhnethyl, and pyridazinyhnethyl at each 

occurrence, either unsubstituted or substituted on a carbon or nitrogen atom with one or two 

20 substituents selected from Rh. 

In yet another subclass, each R© is independently selected fix>m hydrogen and Ci. 

4a3kyl. 

In one embodiment of the present invention, each Rf is independently selected 

from: hydrogen, Ci.6alkyl, trifluoromethyl, cycloalkyi, cycloalkyl-Ci^ alkyl, cycloheteroallsyl, 
25 cycloheteroalkyl-<:i^ alkyl, phenyl, heteroaryl, phenyl-Ci^ alkyl, and heteroaryl-Ci-4 alkyl at 

each occunence, either unsubstituted or substituted on a carbon or nitrogen atom with one, two 

or three substituents selected from Rb. 

In one class of this embodiment, each Rf is independendy selected from: 

hydrogen, Ci-6alkyl, trifluoromethyl, cycloalkyi, cycloalkyl~Ci-2 alkyl, cycloheteroalkyl, 
30 cycloheteroalkyl-Ci-2 alkyl, phenyl, heteroaryl, benzyl, and heteroaryl-Cl-2 alkyl at each 

occurrence either unsubstituted or substituted on a carbon or nitrogen atom with one, or two 

selected from Rt. 

In one subclass, each Rf is independently selected from: hydrogen, Ci-4alkyl, 
trifluoromethyl, cyclopropyl, cyclopentyl, cyclohexyl, cycloheteroalkyl, phenyl, pyridyl, 
35 pyridinyl, pyrazinyl, pyridazinyl, benzyl, pyridylmethyl, pyridinyhnethyl, pyrazinyhnethyl, and 
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pyridazinylmethyl at each occurrence, either unsubstituted or substituted on a carbon or a 
cycloheteroalkyl nitcogen atom with one or two substituents selected from Rh. 

In yet another subclass, each Rf is independenfly selected from hydrogen and Ci» 

4alkyl. 

5 In yet another embodiment of the present invention. Re and Rf are bonded to the 

same atom, and together with the atom to which they are attached form a ring of 5 to 7 members 
containing 0, 1, or 2 heteroatoms independently selected from oxygen, sulfur and nitrogen, 
unsubstituted or substituted on a carbon or nitrogen atom with one or two or three substituents 
selected from Rh. 

10 In one class of this embodiment, Re and Rf , together with the atom to which they 

arc attached form a ring selected from: pycrolidinyl, piperidinyl, morpholinyl, l-thia-4- 
azacyclohexyl, azacycloheptyl, unsubstituted or substituted on a carbon or nitrogen atom with 
one or two or three substitumts selected from Bh. 

In one subclass. Re and Rf , together with the atom to which they are attached 

15 form a ring selected from: pyrrolidinyl, piperidinyl, morpholinyl, l-thia-4-azacyclohexyl, and 
azacycloheptyl. 

In one embodiment of the present invention, Rg is selected from: 

(1) Ci-ealkyl, 

(2) Ci-6aIkylcarbonyl-, 
20 (3) phenyl, 

(4) phenylcarbonyl, and 

(5) Ci-6aB<ylsulfonyl-, and 

(6) phenylsulfonyl, 

wherein each alkyl may be unsubstituted or substituted with one or two Ra substituents, and each 
25 phenyl may be unsubstituted or substituted with one or two Rb substituents. 

In one class of this embodiment, Rg is selected from: 

(1) Ci^ealkyl, 

(2) methylcarbonyl-, 

(3) phenyl, 

30 (4) phenylcarbonyl, 

(5) methylsulfonyl, and 

(6) phenylsulfonyl, 

wherein each alkyl may be unsubstituted or substituted with an Ra substituent, and each phenyl 
may be misubstituted or substituted with one or two Rb substituents. 
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In one subclass of this class, Rg is selected firom aftyl and alkylcaibonyl, either 
unsubstituted or substituted with cyano, catboxyl, or anodde. 

In one embodonent of the present invention, each Rh is independently selected 

from: 

5 (1) halogen, 

(2) CMalkyl, 

(3) hydroxy, 

(4) -O-Ci^alkyl, 

(5) -S-Ci^|alkyl, 

10 (6) -CN, 

(7) -CF3. and 

(8) -OCF3. 

hi one class, each is independently selected firam: 

(1) halogen, 

15 (2) methyl, 

(3) methoxy, 

(4) hydroxy, 

(5) methylthio-, 

(6) -CN. 

20 (7) -CF3, and 

(8) -OCF3. 

hi one subclass, each is independently sdected from: 

(1) halogen, 

(2) methyl, 
25 (3) hydroxy, 

(4) methoxy, 

(5) -CN, 

(6) -CF3, and 

(7) -OCF3. 

30 In still another subclass, each Rh is independently selected from: 

(1) halogen, 

(2) methyl, 

(3) methoxy, 

(4) -CN, 

35 (5) -CF3,and 
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(6) -OCF3. 

In one embodiment of the present invention, m is two. 
Still another embodiment of the present invention comprises compounds of 
structural formula lA: 




lA. 



Particular novel compounds which may be employed in the methods, uses and 
compositions of the present invention, include: 
10 [3-ainino-5-(4-chlorophenyl)-6-(2,4-dichlorophenyl)furot2,3-Z?]pyri^^ 



iV-[2-benzoyl-5-(4-cUorophenyl)-6-(2,4-dicUorophenyl)furo[2,3-&]pyridin-3 

i\r-[5-(4-cUorophenyl)-6-(2,4-dicMorophenyl)-2-(2^-dimethylpropanoyl)fc 

yl]butaiiamide,iV^[5K4-cUorophenyl>6-(2,4-dicWorophenyl)-2-(2,2-- 
15 dimethylpropanoyl)furo[23-fr]pyridin-3-yl]pentanamide, 

l-[3-amino-5K4-cUarophenyl)-6<2,4-dicUQrophenyl)fi^ 

i\^[2-acetyl-5-(4K:Worophenyl)-6-(2,4-dicUorophenyl)fu^ 

iV^[2-acetyl-5-(4-<:hlorophenyI)-6-(2,4-dicWorophenyl)furoP 

(methylsulfonyl)methanesulfonamide, 
20 ethyl 3-amino-5-(4-^Uorophenyl)-6-(2,4-dicMorophenyI)furo[2,3-&]pyridine-^^ 

ethyl 3-(acetylamino>5-(4-cUorophenyl)"6-(2,4-dichlorophenyl)fiiro[23-6]p^ 

carboxylate, ethyl 5-(4-cWorophenyl)-6-(2,4-dicUorophenyl)-3-[(trifluoroacetyl)aniino]furo[^ 

&]pyridine-2-carboxylate, 

^'-[5-(4~chlQrophenyl)-6-{2,4-dicMorophenyl>2-(piperidin-I-ylc^^ 
25 ' yl]acetamide, 

iV^[5-(4-cMorophenyl)-6-(2,4-dicWorophenyl>2-(piperidin-l-ylcarbon 
2,2,2-trifluoroacetamide, 

5-(4-cUorophenyl)-6K2,4-dicUorophenyl>2-(piperidin-l-ylcarf 
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iV^{5-(4-chlorophenyl)-6-(2,4-dicMotophen3d>2-[(4-inethylpipera^ 
&]pyridm-3-yl}acetainide,3<acetjdaiiiino)-5-(4-cMoiopheuyl>i^^ 
dichlorophenyl)ftnro[2>*]pyridine-2Karboxaniicle, 
iV^[5-(4-cMorophfinyl>6-(2,4-dicMorophenyl)-2-(pycroUdin-l-yIcajt^ 
5 yljacetamide, l.[3-amino-5-(4<WorophenyI)-6-(2,4-dicMarophenyl)fuio[2,^ 
dimethylpropan-l-one, 

iV-[5K4-cMoiophenyl>6-(2,4-(ficMorophenyl>2K2^-dimethyl^^^ 
yljacetamide, 

iV^[5K4-cMorophenyl>6-(2,4-dicmorophenyl)-2<2,2-dimethylpiopanoyl)fi^ 

10 yl]-2^;2-trifluoroacetamide, 

iV^[5-(4H;Morophenyl)-6-(2,4HScWorophenyl>2K2^-Klinwthylpiopano 

yl]-2-methoxyacetamide, 

iyr.[5.(4H:Morophenyl)-6-(2,4-dicMorophenyl>2<2,2-<to 

yl]-iV,W^Kliineth.^urea, 
15 Ar-[5<4-chIarophenyl)-6-(2,4^ficWarophenyl)-2-(2,2-diineth^^ 

yl]moipho]iQe-4-caTboxaimde, 

JV-[5-(4-cWoiophenyl)-6K2,4-<ticmQrophenyl>2<2^-^lii^ 
yl]-JV-ethylurea, 

2-{[5-(4<hlorophenyl)-6-(2,4-dicWorophenyl>2-(2,2-^ethylpropanoyl)fi^^ 

20 yl]amino}-2-oxoethyl acetate, 

A^[5<4-cUorophenyl)-6-(2,4-dichlorophenyl>2-(2>dimethylpropanoyl)furo 

yl]-2-hydioxyacetainide, 

[3-animo-5<4-chlorophenyl)-6-(2,4-dicmQrophenyl)£uro[23-&lpyridu^^ 
yl)mietfaaaQiie, 

25 i\r-[5K4-chlQrophenyl)-6-(2,4-<ficWorophenyl)-2-(pyridm-3-^^^ 
2,2-dimethylpropaiiaimde, 

methyl 5-(4-cMorophenyl)-6-(2.4-dicMotophenyl)-2-(pyrid^^ 

ylcarbamate, 

iV'-[5-(4-cWoiophenyl>6-(2,4-dicmorophenyl)-2-(pyiidin-3-ylcaibonyl)f^ 

30 Ar,iV-dimethylurea, 

iV^-[5-(4-cMoiophenyl)-6-(2,4-dicmorophenyl>2-(pyridin-3-ylcarix)nyl)f^^ 

2,2>trifluoroacetamide, 

[3-amino-5-(4-cWoropheQyl)-6-(2,4-dicmorophenyl)furo[2,3-fe]pyridm^ 
difluorophenyOm^hanone, 



-44- 



wo 2004/012671 PCT/US2003/024280 



[3-amino-5-(4-<?UoiX)phenyl)-^(2,4-dicUorophenyl)f^ 
difluoropheiiyl)methanone, 

iV^[5-(4-cUoropheayl>6-(2,4-dicUorophenyI>2-(2,2-dm 

yl]srilf amide, 

5 iV^[5-(4-^hlorophenyl>6-(2,4-dicUorophenyl)-2-(2;2-dime&^^ 
yl]methanesiiIfoiiamide, 

JV42K2-azabicyclo[2.2.2]oct-2-ylcarbonyl)-5-(4-cUorophenyl)-6-(^ 
&]pyridin-3-yl] acetamide, 

l-[3-amino-5-(4-cUorophenyl)-6-(2,4-dichlorophenyl)furo[2,3-6]p^ 
10 l-[5<4-cUorophenyl)-6-(2,4-dicUorophenyl>3<methylamm 
dimethylpropan-l-one, 

l-[5<4-cMoiophenyl)-^-(2,4-<ficUorophenyl>3-(dimet^^^ 
dimethylpropan-lKme, 

[5-(4-chlorophenyl)-6-(2,4-dicUorophenyl)-3-(dimethyla^ 
15 3-yl)methanone, 

l-[5<4-cUorophenyl)-6-(2,4-dicWorophBnyl)-3-(ethylainiao)f^ 
dimethylpropan-l-one, 

3-aimno-5-(4-cMorophenyl)-6-(2,4-dicWorophenyl)furo[23-&]pj^ 
l.[3-amino-5-(4-cUorophenyl>6-(2,4-dicUorophenyl)furo[23-b]py^ 
20 1-ane, 

[3-ammo-5-(4-cUomphenyl)-6-(2,4-dicUorophenyl)furoP 
yl](cyclopiopyl)methanone, 

[3-ainmo-5-(4-chloiophenyl>6-(2,4HficUorophOTyl)f^ 

yl](cyclobiityl)methanone, 
25 ^'-[5<4-cMcTOphenyl>6-(2,4-dicMorophenyl)-2-isobuty^yl^ 

hydroxyacetamide, iV^[5-(4-chlorophenyl)-2-(cyclobutylcarboDyl)-6-(2,4- 

dicUoiophenyI)furo[23-&]pyridin-3-yl]-2-hydroxyacet^^ 4-chloro-iSr- [5-(4-chloiophenyl)-6- 

(2,4-(KcMorophenyl)-2-(2^-dimethylpropanoyl)furo(23-&]p)^ 

l-[5-(4-cMorophenyl)-6-(2,4-^chIoropheayl)-2-(2,2-dimethylpropm^ 
30 yl]pyrrolidia-2-one, 

JV-[5-(4-chlorophenyl)"6-(2,4-dichloK)phenyl)-2-(2-hydjra 

6]pytidin-3-yl]-2-hydroxyacetaimde, 

5-(4-cUorophenyl>6-(2,4-dichlorophenyl)-2<3,4-difluoro^ 

difluoiophenyl)fiu:o[2,3-6]pyridm-3-oI, 
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l-[3-ainiao-6-(2-K;MorophmyI)-5-(4-cWorophenyI)fu^ 

1- one, 

W^[6K2-cMorophenyl>5-(4-cMorophettyl)-2-(2^-to 
yl]acetaimde, 

5 ^ 2V-[6-<2-cmorophenyl)-5-(4-cWorophenyl>2-(2>dimet^^^ 
methoxyacetamide, 

2- { [6-(2-cWorophenyl)-5K4K;mon)phenyl)-2-(2,2Htiniethy^ 
yl]ainino}-2-oxoethyl acetate, 
iV'-[6-(2-cWorophenyl)-5<4-cWorophenyl)-2-(2>dim 

10 'iV,iV-dimethylurea, 

Ar-[6<2-cMorophenyl)-5K4K:Morophenyl)-2K2;2-dii^ 
yllmethanesulfonamide, 

iV-[6<2-cMoropheayI>5-(4-cMorophenyl)-2-(2,2-^ 
yl]morpholiiie-4-carboxaimde, 
15 2-cmoio-2\r-[6K2-cMorophenyl>5-(4^Woiophenyl>2K2,^ 
&]pyridin-3-yl]acetamide, 

(lS)-2-{[6-(2-<:morophenyl)-5K4-cmorophenyl>2K2,2-^ 
yl]animo}-l-inethyl-2-oxoethyl acetate, 

ethyl [6-(2-cWorophenyl)-5<4-chloiophenyl)-2-(2>dimethylpro^ 
20 yljcarbamate, 

ethyl {[6-(2-chlorophenyl>5K4-cWoiophenyl)-2<2,2-dimethylpropanoyl)fu^ 
yl]ainhio}(oxo)acetate» 

^^[6-(2-cWQrophenyl)-5-(4•<:Warophenyl)-2-(2,2-dime%^ 
(trifluaroacelylHS)-proliiiaimde, 
25 3<Woro-iV-[6<2-<:hloiophenyl)-5-(4-chlon)phenyl)-2<^ 
d]pyridin-3-yl]piopane-l-sulfonaimde, 
l-[6-(2K;MorophBnyl>5<4-cWcOTphenyl>3Kdimethyl^^ 
dimethylpropan-l-one, 

l-[6-(2-cMorophenyl)-5<4-^Morophenyl)-3-(ethylaiaino)fe^ 
30 dimethylpropan-l-one, 

i\r'-[6-(2-cMorophenyl)-5-(4-cMorophenyl)-2-(2,2-dim 
iV',iV-dimethyUinidoformaniide, 

iV-[6-(2-cWorophenyl>5K4-cmorophenyl>2-(2,2-dimethyl^^^ 
yl]acetainide. 



-46- 



wo 2004/012671 



PCT/US2003/024280 



^5ft-butyl [6K2-cWorophenyl>5K4-chlorophenyl>2-(2^ 

3- yl]carbamate, 

l.[6-(2K;Morophenyl>5-(4^:UOTophenyl^2K2,2-dime&^^ 
yl]pyn:olidine-2,5-dione, 

4- [6-(2K:Mon)pheEyl>5-(4K:Marophenyl>2-^^^ 
yl]morpholine-3,5-dione, 

3-[6K2-<;Worophenyl>5-(4-cMon)phenyl)-2-(2,2-diin^ 
azabicyclo[3,L0]hexane-2,4-dione, 

(3S)-146-(2-cMorophenyl>5-(4-cmorophrayl)-2K2>dimeth^^ 

yl]-3-hydroxypyrrolidine-2,5-dione, 

iV.[6-(2-cWorophenyl>5<4-cMoiophenyl>2-(2;2-dime1hy^ 

methylacetamide, 

iSr-[6-(2-cWorophenyl)-5<4-cMorophenyl)-2-(2^H^ 
hydioxyacetaimde, 

JVl-[6-(2^Morophenyl>5-(4^Morophenyl)-2<2,2-di^ 
yllglycinaniide, 

iV^l"[6K2-cMorophenyl>5K4H:Uorophenyl)-2<2,2-to 
iV^-methylglycinamide, 

iVl"[6-(2K:hlorophenyl>5-(4-cmorophenyl)-2<2>dime&^^ 
i\r2^2.diinethylglyciiiaimcie, 

(25>iV-[6-(2-chlorophenyl)-5-(4-cMorophenyl)-2-(2,2-dimeth^^ 
yl]-2-hydroxypropaiiaimde, 

elhylanyl[6-(2-chlorophenyl)-5<4-cmorophenyl)-2-(2,2-dm 
3-yl]carbamate, 

ethyl [6K2K:momphenyl)-5K4-cWoiophenyl>2K2;2-to 
yl] [2-(dimethylamino)ethyl]carbainate, 
l-[3-(aUylaimno)-6-(2-cmorophenyl)-5K4-cmoK)phenyl) 
dimethylpropan-l-one, 

l-(6-(2-<:Worophenyl)-5-(4-cWorophenyl>3-{[2<diinethylffl 
6]pyridiii-2-yl>2^-dimethylpropan-l-one, 
A^-[6-(2-cMoiophenyl)-5K4-cWoropheayl>2-(2,2-dimethy^ 
prolinamide, 

l-[6K2-chk>rophenyl)-5-(4-cWorophenyl>3-(14-dioxidoisothia^^^^ 
yl]-2,2-dimethylpropaii-l-one, 
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l-[6<2-cUQrophenyl>5<4-cm<m)pheiiyl>2K2^-diinethylpr^ 
methyliniiclazolidm-2-one, 

l-[6<2-<;WoiopheQyl>5K4^Moxopheayl>2-(24iydioxy-2-niethylp^^ 

^]-3-nielhyliniidazolidine-2,4-dicme, 
5 l.[6K2-<:Worophmyl>5<4.cMoiophenyl>2-(2>dimethylp^^ 

methylpipe3razme-2,3-dioiie, 

146-(2-cMorophenyl)-5-(4-cmorophenyl)-2K2^-dimethylpropanoyl)furo[23-fc^ 
methylpipeiazme-2^-dioae, 

l-[6-(2K:Morophenyl)-5-(4-cUorophenyl>3-hydroxyfuio[23-%yridm-^^^^ 

10 dimethylpropan-l-one, 

l-[6-(2-cmorophenyl)-5K4^Morophenyl>3-melhylfino[23-i']pyri^^^ 

1-one, 

6-(2-cMorophenyl>5-(4-cMorophenyl>2<2,2-diii»thylpropa^^^ 
carbalddiyde, 

15 methyl 6-(2^;MOTophen^)-5-(4K:hloIophBQyl>2-(2^■^^imethylpropanoyl)te^^ 
carboxylate, 

6K2-cmorophenyl>5K4-cMorophenyl)-2-<2,2-<!imethylpropanoyl^^ 
i»]pyridine-3-carboxamide, 

l-[6K2-cmorophenyl)-5-(4-cmQrophenyl>3-(4H-U^triazol-4-yl)furo[2^-i»]p^ 

20 dimethylpropan-l-one, 

l-[6-(2-cMorophenyl>5-(4-cmorophenyl)too[2,3-&]pyridin-2-yl]-2,2-diniethylpio^^^ 

l-[6-(2-cmorophenyl)-5-(4-cmoiophenyl>3-(pyridm-2-ylammo)furo[23-&]pyridi^^ 

dimethylpropan-l-one, 

l.[6-(2-cUorophen3d>5-(4-cMoiophenyl>3-(pyiimidin-2-ylaimno>fim)[23-&]p^^ 

25 dimethyipropan-l-one, 

l.[6<2-cMorophenyl>5-(4-cWorophenyl>3-(pyriimdin-5-ylanuno)-fi^ 

dimeth^propan-l-one, 

l-[6-(2-cMorophenyI>5-(4^moiophenyI>3-(pyridin-3-ylaimno>fitto[2,3-6]pyridin-2-yl^^^ 

dimethylpropan-l-one, 
30 l-[6-(2-cWorophenyl>5-(4-cMoiophenyl>3-(pyridin-4-ylamino)-fuio[23-*]pyri 

dimethylpropan-l-one, 

l-[3-amino-6-(2-chIorophenyl>5-(4-cWorophenyl)furo[2,3-&]pyridin-2-yl]-2-hydroxy-2- 
methylpropan-l-one, 

iV-[6-(2-cMorophenyl)-5-(4-cUorophenyl)-2-(2.hydroxy-2-methylpropanoyl)furo[2,3- 
35 3-yl]-2-hydroxyacetamide, 
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^'.[6-(2rcMorophenyl>5K4-cMQrophenyl>2K2-hydroxy-^^ 
3-yl]acetaimde, 

iV-[6-(2<Uorophenyl>5-(4-cMorophenyl>2-(2-hyta 
3-yl]cyclopropanecaiboxamide, 
5 iV^[6<2-chlorophenyl)-5-(4-cWorophenyl)-2-(2-hydroxy-2-in^ 
3-yl]-2-niethylpropanamide, 

//-[6-(2.chIorophenyl)-5-(4-cMorophenyl)-2<2-hydroxy-^^ 
3-yl].3-niethylbutanaimde, 

JV-[6-(2-cMorophenyl)-5<4-cMorophenyl)-2<2-hycfroxy-2-^^ 

10 3-yl]but:anamide, 

iV-[6<2-cMoiX)phenyl)-5<4-cMorpphenyl)-2-(2-hydro 

3-yl]propaiia3mde, 

Ar-[6-<2-<Morophenyl>5<4-cUorophenyl>2<2-hydioxy-2^ 
3-yl]-2^metiioxyacetaimde, 
15 iV-[6-(2-<:morophenyl>5-(4K:Moiophenyl>2-(2-hydro 

3- yl]-2-hydroxy-2-methyIpropanamide, 

4- cWoro-iSr-[6-(2-cWorophenyl)-5-(4-cmorophenyl>2-(2-^^ 
i]pyridin-3-yl]butanamide, 

1- [6-(2-chlorophenyl)-5<4-cmorophenyl>2<2-hydroxy-2-methyl^^^ 

20 yl]pyrrolidin-2-one, 

iV-[6-(2-cMorophenyl)-5<4-chlorophenyl)-2-(2-hydroxy-2-me%^ 

3-yllsiilf amide, 

2<moro-iNr-[6-(2-cMorophenyl)-5-(4-cMon)phenyl^^^ 
6]pyridiii-3-yl]acetaimde, 
25 ]\rl-[6-(2-<:Morophenyl)-5K4-cmorophenyI)-2-(2-^^ 
3-yl]-iV2-methylglycinainide, 

iv2-acetyl-iVl-[6-(2-cMorophenyl>5-(4-cMorophenyl)-2<2-h^ 
&]pyridin-3-yl]-iV2-inethylglydnaniide, 

2- azetidin4-yl-iV-[6-(2K:moiophenyl)-5-(4<morophenyl^^^^ 
30 methylpropaiioyl)furo[2,3-6]pyridin-3-yl]acetainide, 

iV-[6-(2-cmorophenyi)-5-(4-cWorophenyl)-2K2-hydroxy-2-met^^^ 

3- yl]-2-(lJEr-iinidazol-l-yl)acetainide, 

l-[6-(2-cMorophenyl>5-(4-cMorophenyl>2K2-hydroxy-2-me&^^ 
yl]pyirolidine-2,5-dione, 
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methyl 3-{ [6-(2-chlorophenyl)-5K4-cmoiophenyl>2<2-hy<froxy-2-me&^^ 

&]pyridin-3-yl]ainmo }-3-oxopropanoate, 

i\r2-[6-(2-<:WorophenyI)-5K4-cMorophenyl>2-(2-hyte 

3-yl]-iVl^l-dimethylglycmamide, 

ethjd [6-(2-cWoix)phenyl>5-(4K;morophenyl)-2-(2-h^ 

fe]pyridin-3-yl]caibamate,iV'-[6-(2-cMorophenyI>5-(4-cM^ 

methylpropanoyl)furo[23-&]pyridin-3-yl]-iV,iV^^ 

(4K:Morophenyl>2-(2-hy(toxy-2-methylpropanoyl)fu^ 

me%lethanediainide, iV-[6-(2-cMorophenyl>5K4-cW 

methylpropanoyl)furo[23-i^]pyridiii-3-yl]-J^^ 

^^-[6-(2<Morophettyl>5-(4-cMo^ophenyl)-2-(2-hydlX)xy-^^^ 

3-yl]rAr-^thylethanediaimde, 

i\r-[6<2-<5MQrophenyl>5K4-cMarophenyl)-2<2-hydro^ 
3-yl]-2K)xo-2-pynx)lidm-l-ylacetaimde, 
N-[6-<2-cMQropheayl)-5-(4-cWorophenyl>2-(2-hy^^ 
3-yl]-iV-ethylurea, 

N-[6<2K;morophenyl)-5<4-cmoiophenyI>2<2-hy<koxy 
3-yl]moipholine-4-carboxamide, 

3-yl]pyrrolidine-l-carboxamide, 

l-[6-(2-cMorophenyl>5K4-cMorophenyl)-3<me%lamino)fu^ 
methylpropan-l-one, 

146-(2-chlorophenyl>5-(4-cWorophenyl>2<2-hydroxy-2-mei^^^ 
yl]iimdazolidiiie-2,4-dione, 

l-[6K2-cMQn)pheayl)-5-(4-cWorophenyl)-2^2-hydro^^^ 
yl]0-methyKimdazoIidin-2-one, 

l-[6-(2-cMorophenyl>5<4-^UorophenyI)-2-(2-hydroxy-2-m^ 
yl]-3-methyliimdazolidine-2,4-dione, 
3"[6-(2-cMorophenyl)-5-(4-cWorophenyl)-2-(2-hydn)xy-2-m^ 
yl]-13-oxazolidin-2-one, 

iV-[6-(2-cWorophenyl>5<4-chlorophenyl)-2-(2-hydroxy-2-meth^^ 
3-yl]-iV',2,2-triinethylJiialonainide, 

iV-[6-(2-chlorophenyl)-5<4-chlorophenyl>2-(2-hydroxy-2-meth^^ 
3-yI]-(5)-prolinaimde, 
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H6-(2K;Worophenyl)-5-(4-cWorophenyl)-3Kia-<fioxidoisotMazoUdm^^ 
yl]-2-hydroxy-2-methylpropan-l-one, 

A'-[6-(2-cMorophenyl)-5K4-cWoiopheayl>2-(2-hydioxy-2-methylpropanoyl)fl^ 

3- yI]-2^-<]imBthylmalonan]ide, 

5 l-[6-(2-<:Worophenyl>5K4-cMorophenyl)-3-n»thyifi^ 

methylpropan-l-one, 

143-ainino-6-(2-cMoiophenyl>5<4-cMarophenyl)furo[23-&]p^ 
one, 

2-{[6<2-cWorophenyl)-5<4K;morophenyl>24sobutyrylfuTO[2,3-fe]pyridin-3^^^ 

10 oxoethyl acetate, 

JV-[6-(2-cUorophenyl>5<4-cMorophenyl>2-isobutyrylfitro 

hydroxyacetamide, 

JV.[6K2-<5morophetiyl)-5<4H;Mc>rophenyl>2-isobutyrylfi^ 
tnetfaylacetandde, 

15 W^[6-(2-<;morophenyl)-5<4-cmorophenyl)-24sobutyrylfuro[2,3-^ 

4- cWoio-Ar-[6-(2-cW(Mcoplien3d)-5<4-cM(mjphenyl)-2-isobutyry^^ 

yljbutanamide, 

l-[6-(2-<:moropheiiyl)-5-(4-cMorophenyl>2-isobutyrylfuro[23-%ytidin-3-yl]pyir^ 
iV-[6-(2-cMorophenyl>5<4^;moropheixyl>2-isobutyrylfuro[2;3-&]pyridin-3-^^^ 

20 methylacetamide, 

l-[6-(2H:Morophenyl>5-(4-cmorophenyl)-2-isobut5T5dfuro[23-%yridin-3-yl]p 

dione, 

446<2-cMorophenyl)-5<4-cWarophOTylV2-isobutyrylfteo[23-&]pyri 
diooe, 

25 iV^[6-(2-<;Mc)tophenyl>5-(4H:Uorophenyl>2-isobutyiyM^ 
yllmethanesulfonamide, 

l-[6K2-cMorophenyl>5-(4-cMQrophenyl)-24sobutyrylforo[2>&]pyri 
dione, 

iV^[6K2<Uorophenyl)-5K4-cmarophenyl)-2-isobutyrylfuro[2,3-&]pyridin-3-yl]i^^ 
30 l-[6K2-<:Worophenyl)-5<4-cmotophenyl>2-isobutyryIfuro[2,3-&]pyiidin-3-yl]^^^ 

dione, 

3-[6-(2-cmorophenyl)-5K4-cUorophenyl>2-isobutyrylfuro[23-fe]pyiidm^ 
azabicycIo[3.1.0]hexane-2,4-dione, 

146-(2-cMorophenyl)-5-(4-cMorophen34>3<l,l-dioxidoi8otWa2oHdin-2-yl)fto 
35 yl]-2-inettiy[propan-l-one, 
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//^[6"(2-^hlan)phenyl)-5-(4-cWorophenyl>2-isobut^ 
methylmethanesulfonamide, 

[3-amino-6-(2-cUorophenyl)-5<4-K;Worophenyl)fiiro[23-&]p^ 
yl)methanone,iV^[6-(2-cMorophenyI>5-(4-chlorophenyl>^ 
5 &]pyridin-3-yI]-2-hydroxyacetainide, 

[3-aimno-6-(2-<;Worophenyl)-5-(4-<:hloiophenyl)furo[2,3-^^ 

jV.[6-(2-cmoK)phenyl>5K4-cmorophenyl)-2K2-furoyl)fi^^ N-[6' 

2<tert-butylsulfonyl)-6-<2-cUorophai3d>5K4-cWor^ 
10 N'[2-i tert -butylsulfonyl)-6-(2-cmorophettyl)-5-(4K:hlor©phenyl)-f^ 
yI]niethanesulfonamide, 

i\r-[2-( tert -butylsulfonyl>6-(2K;Maropheayl>5-(4-cMorophenyl)-f^ 
yl]acetiimde, 

iV-[2-( tert -butylsulfonyl)-6-(2K:Woiophenyl)-5-(4-cMon)phenyl)-f^ 
15 yl]acetamide, 

2-{[2-( tert -butylsiiIfonyl>6-(2-cUoiophenyl)-5K4-cMorophenyl)-ftu:o[23-^^ 
yl]amino}-2-oxoethyI acetate, 

iV-[2-( tert -butylsulfonyl>6-(2-cmoK)phenyl>5<4-cmorophenyl>furo[23-&^ 
hydroxyacctamide, 
20 l.[6-(2-cmorophenyl>5-(4-cMoiophenyl>2<meth)dsulf^ 
)d]pyrrolidine-2,5-dione, 

N-[lr{ tert -butylsidfonyl>6-(2-<:hlorophenyl>5-(4-cMon>phenyl>te^ 
methyhnethanesulfonamide, 

iV-[2-( tert .butylsulfQnyl>6-(2-<:Mon)phenyl>5-(4H:Morophenyl)- 
25 methylacetamide, 

1- [2-( tert .butylsulfonyl)-^(2K:Uorophenyl>5-(4-chlorophenyl)-fu^ 
yl]imidazolidme-2,4-dione, 6-(2-cUoiophenyl)-5-(4-cUorophenyl)-2-(phenylsulfonyl)fu^ 
felpyridiii-3-arDme, 

2- {[6-(2-cWorophenyl)-5<4K:Uorophenyl)-2-(phenylsulfonyl)furo[23 
30 oxoethyl acetate, 

iV-[6-(2-cmorophenyl>5-(4-cWorophenyl)-2-(phenylsulfonyl)fi^ 
hydroxyacetamide, 

2-<;hl(m)-iV^({[6-(2-^Woiophenyl)-5-(4-cWan)phenyO^^ 
yUamino }caibonyl)acetamide. 
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1- [6<2-cmorophenyl>5-(4-cmorophenyl>2-(phenylsulfon3d)faro[23-Wpyri 
yl]iimdazolidiii©-2,4-dione, 

6-(2-cWorophenyl>5-(4-chlOTophenyl)-2-(iiielii3dsulfonyl)^ 

cUQrophenyl)-5<4-cMorophenyl>2-(inethylsulfmyl)-fu^ 

iy-[6-(2-cmorophenyl)-5-(4-cWorophenyl>2-(raetliylsulfonylV 

]i]butanaixiide, 

ethyl 3-amino-6K2H;Marophenyl>5-(4-cWotopheoyl)furo[23-^^^ 

2- caiboxylate, 

ethyl 6K2-cmcm)phenyl)-5-(4-cMorophenyl>3-t(ttmuoroacetyl)anuao]^^ 
carboxylate, 

6K2-cMorophenyl)-5<4<Morophenyl>iV;Ar-diethyl-3-t(trifluoroacetyl^ 
b]pyridine-2-carboxamide, 

3- amino-6-(2-cMorophenyl)-5-(4^Won)phenyl)-iV,iV-die%lfu^ 
3-(acetylainmo>6-(2-cMcm>phenyl>5-(4-cMorophenyl)-JV;^^ 

caiboxamide, 

3-(acetylamino>6-(2H;Morophenyl)-5-(4K;M(xrophenyl>i\r^^^^ 
catboxamide, 

6K2<Woiophenyl)-5-(4-cMorophenyl)-2-(piperidin-l-ylcaibonyl)furo[23-b]pyri 
W^[6K2-cman>phenyl>5K4-cMQrophenyI^2-(piperidin-l-ylcaibonyl)to 

yljacetamide, 

6<2-cMorophenyl)-5-(4-cMorophenyl>iV;Methyl-3-(glycoloylaiimio)f^ 
carboxamide, 

6-(2-cWorophenyl)-5-(4-cMorophenyl)-3-(glycoloylammo)-NJ^-<Jm 
carboxamide, 

6-(2-cMorophenyl>5-(4-cMorophenyl)-2-(pyiroUdin-l-ylcaiixmyl)^ 
l-[6-(2H:hlorophenyl>5-(4-cMorophenyl>2Kpyirolidin-l-ylcaibonyl)^ 

yl]pynolidine-2^-dione, 

l.[6-(2-cWc»rophenyl)-5-(4-cW<OTphOTylV2-<pyn:oUdia-l-ylcarboayl)^ 
methyliinidazoIidine-2,4-dione, 

6-(2-cmorophenyl>5K4-cWorophenyl)-3-(2.4-dioxoiimdazoUdm-l-yl)-JV;iV-di^^ 
6]pyridi]ie-2-carboxainide, 

6<2-chlorophenyl)-5<4-cmorophenyl)-MiV-4iethyl-3-[(methylsulfonyl)ammo]f^^ 
fclpyridine-2-carboxaimde, 

6-(2-cMorophenyl)-5<4<morophenyl)-MiV-diethyl-3-[(pr()pylsutf^ 
i>]pyridine-2-caiboxamide, 
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6K2K:mOTophenyl>5-(4-cWorophenyl)-3K2^-dioxop3raoUdin4-yl>W 
&]pyiidine-2-caiboxaimde, 

l.[6-(2^:Worophenyi)-5<4-cWoiophBayl>3Kl-methyl-lH-iimdazoU^^^ 
yl]-2^-dimethylpropan-l-one, 

4-[3-ammo-5K4-cMorophenyl>2<2-hydroxy-2-methylpropanoyl)fu^ 
chlorobenzomtrile, 

iV-[6-(2-cMoro^yanophOTyl>5<4-cUorophenyl)-2K2-hydroxy-2-methylprop^^^^ 
&]pyridin-3-yl]acetamide, 

3- [3-amino-6-(2,4-<fichloiophenyl)-2-(2>diinethylpropanoyl)furo[23-i> 
yl]benzoiiitrile, 

4- [3-amino-6-(2-cmoiopheayl>2-(2-hyd«)xy-2-methylpropanoyl^ 
yljbenzomtiile, 

iV^[6-(2<Woroph!myl)-5<4-cyanophBnyl>2<2-hydioxy-2-metiiyipto^^ 
yljacetamidB, 

l-[3-amino-6<13-benzodioxol-5-yl)-5<4-cmorophenyl)fuio[23-61P3Tidin-2-y^^ 

dimethylpropan4-onea-[3-aniino-6K2-cMoro-4-fluorophenyl>5-(4-cWoropte^^^ 

&]pyridin-2-yl]-2^-dimethylpropan-l-one, 

N-[6-(2^:moio-4-fluorophenyl>5-(4-cMorophenyl>2K2^-dimethylpropanoyO 
3-3d]-2-inethoxyacetanude, 

iV^-[6-(2-<:Moro-4-fluorophenyl>5-(4-cmoK)phenyl)-2<2-hydroxy-2-nieth^^ 
&]pyridin-3-yl]-2-hydroxyacetamide, 

^^[5K4-chlorophen^)-6-(2^;yanophenyl>2-(2-hydroxy-2-methylpro^ 
yQacetandde, 

jVL[5-(4-cUorophenyl)-6-(2<yaaopheayl)-2<2^-<iiniethylprop 
yl]acetamide, 

2V-.[5.(4^hlorophenyl)-6-(2-<yanoph6nyl>2-(2^HJimethylpropm 

hydroxyacetamide, 

iV46K4-cMoro-2-cyanophenyl>5K4-cmorophenyl>-2-(2-hydroxy-2-ii)e1hyl^^^ 
fe]pyridin-3-yl]acetaiiiide, 

iV^-t6-(2-cWorophenyl)-2<2-hydroxy-2-methylpropanoyl)-5K4-methox3^henyl)f^^ 
&]pyridm-3-yl]acetamide, iV-[6<2^:hlorophenyl)-2-(2^-dimetbylpropanoyl>5-(4- 
methoxypheayl)fuio[23-&]pyridin-3-yl]acetamide, andphannaceuticaUy acceptable salts 
Aeieof. 

"Alkyl", as well as o±ec groups having the prefix "aD^', such as alkoxy, alkanoyl, 
means carbon chains which may be linear or branched or combinations thereof. Examples of 
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alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, sec- and tot-butyl, pentyl, hexyi, 
heptyl, octyl, nonyl, and tiie like. 

"Alkenyl" means carbon chains which contain at least one carbon-carbon double 
bond, and which may be Imear or branched or combmations thereof. Examples of alkenyl 
5 include vinyl, aflyl, isopropenyl. pentenj^. hexenyl. heptenyl, 1-propenyi, 2-butenyl, 2-methyl-2- 

butenyl, and the like. 

"Alkynyl" means carbon chains which contain at least one carbon-carbon triple 
bond, and which may be linear or branched or combinations thereof. Examples of alkynyl 
include ethynyl, propargyl 3-methyl-l-pentynyl, 2-heptynyl and the hke. 

10 "Cycloalkyl" means mono- or bicychc or bridged saturated carbocyclic rings, each 

havmg from 3 to 10 carbon atoms. The terra also includes monocycUc rings fused to an aryl 
group in which the point of attachment is on the non-aromalic portion. Examples of cycloalkyl 
mclude cyclopropyl, cyclobutyl. cyclopentyl, cyclohexyl, cycloheptyl, tetrahydronaphthyl, 
decahydronaphthyl, uidanyl, and die like. 

15 "Aryl" means mono- or Wcyclic aromatic rings contauiing only carbon atoms. 

The term also includes aryl ffoap fused to amonocyclic cycloalkyl or monocycHc 
cycloheteroalkyl group in which the point of attachment is on the aromatic portion. Examples of 
aryl mclude phenyl, naphthyl, indanyl. indenyl, tetrahydronaphthyl, 2,3-dihydrobenzofaranyl, 
dihydrobenzopyranyl, l,443enzodioxanyl, U-benzodioxol-5-yl, and the like. A ptefened aryl 

20 substituait is phenyl. 

"Heteroaryl" means a mono- or bicyclic aromatic ring containing at least one 
heteroatom selected from N, O and S, with each ring containing 5 to 6 atoms. Examples of 
heteroaryl include pyrrolyl, isoxazolyl, isotiiiazolyl, pyrazolyl, pyridyl, oxazolyl, oxadiazolyl, 
thiadiazolyl, thiazolyl, imidazolyl, triazolyU tetrazolyi, furanyl, triazmyl, thienyl, pyrimidyl, 

25 pyridazinyl, pyrazmyl, benzoxazolyl, benzothiazolyl, benzimidazolyl, benzofuranyl, 

benzothiophen^, benzothiazolyl, fiiro(2.3-b)pyridyl, quinolyl, mdoljd. isoquinolyl. oxazolidinyl, 
and the like. The heteroaryl ring may be substituted on one or more carbon atoms. In one 
embodiment of the present invention, heteroaryl is pyridinyl.pyrazinyl, benzimidazolyl, 
imidazolyl, .and furanyl,. Li one class of tiiis embodiment, heteroaryl is pyridinyl. pyrazinyl, 

30 and furanyl. "Cycloheteroalkyl" means mono- or bicychc or bridged saturated rings containing 
at least one heteroatom selectedfromN.S and O, each of saidring having fromSto lOatomsin 

which the point of attachment may be carbon or nitrogen. The term also refers to bridged rings, 
and also includes monocycUc heterocycle fused to an aryl or heteroaryl group in which the pomt 
of attachment is on tiie non-aromatic portionHie term also mcludes partiaUy unsaturated 
35 monocycUc rings that are not aromatic, such as 2- or 4-pyridones attached through the nitrogpn or 
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N-8ubstituted-(lH, 3H)-pyrimidine-2,4-diones (N-substituted uracils). The cycloheteroalkyl ring 
may be substituted on the ring carbons and/or the ring nitrogensExamples of "cycloheteroalkyr 
include: azetidinyl, pyiroUdinyl, piperidinyl, piperazinyl, imidazoUdinyl, morphoUnyl, 
dihydroisoindolyl, pyranyl, perhydroazepinyl, tetrahydrofuranyl, dioxanyl, oxanyl. l-thia-4-azar 
5 cyclohejiane (thiomorpholinyl), 2,5-diazabicyclo[2.2.2]octanyl. benzoxazinyl. 

tetrahydroquinoUnyl. tetrahydroisoquinolinyl. dihydroindolyl, dihydroisoindolyl. indolyl, 
indolinyl, isoindoUnyl, isothiazolindinyl, l,3-dihydro-2-benzofuranyl, benzodioxolyl, 
hexahydrothienopyridinyl, thienopyridinyl, azacycloheptyl. azabicyclo[3.1.0]hBxyl, 2-oxa-5- 
azabicyclo[2.2.1]heptyl, 2,5-diazabicyclo[2.2.1]heptyl, 2-azabicyclo[2.2.1]heptyl, 7- 
10 azabicyclo[2.2.1.]heptyl, 2,4-dizaobicyclo[22.2]octyl, 2-azahicyclo[2^.2]octyl, 3- 

azabicyclo[3^.2]nonyl. 2H-pyirolyl. 4,4-spiro[23-dihydrobenzoifaiophen-3p-yl]piperidinyl, 4,4- 
8piro[indoU-3,3-yl]piperidinyl, and the like. In one embodiment of the present mvention, 
cycloheteroalkyl is: azetindinyl, pytrolidinyl. piperidinyl, piperazinyl, imidazoUdinyl, 
morpholinyl, , l-thia-4-aza-cyclohexane (thiomorpholinyl), isothiazolidinyl, 
15 andazabicyclo[3.1.0]hexyl, 

"Halogen" includes fluorine, chlorine, bromine and iodme. 
When any variable (e.g., Rl, Rd, etc.) occurs more than one time in any 
constituent or in formula I, its definition on each occurrence is independent of its definition at 
every other occurrence. Also, combinations of substituents and/or variables are permissible only 
20 if such combinations result in stable compounds. 

Under standard nomenclature used fliroughout this disclosure, the terminal portion 
of the designated side chain is described first, foUowed by the adjacent functionality toward the 
point of attachment For example, aCi-S alkylcarbonylamino Ci-e alkyl substituentis 

equivalent to 



'25 



Ci.5alkyl - C-NH-Ci^lkyl- 



In choosing compounds of the present invention, one of ordinary skill in the art 
will recognize that the various substituents. i.e. r1, R\ etc., are to be chosen in conformity with 
weU-known principles of chemical structure connectivity and stability. 

The term "substituted" shall be deemed to include multiple degrees of substitution 
30 by a named substitutent. Where multiple substituent moieties are disclosed or claimed, the 
substituted compound can be independently substimted by one or more of tiie disclosed or 
claimed substiment moieties, singly or pluxally. By independently substituted, it is meant that the 
(two or more) substituents can be the same or different 
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Compounds of Formula I may contain one or more asymmetric centers and can 
thus occur as racemates and racemic mixtures, single enantiomers, diastereomeric mixtures and 
individual diasteieomers. The present invention is meant to comprehend all such isomeric forms 

of the compounds of Formula L 

Some of the compounds desaibed herein contain olefinic double bonds, and 
unless specified otherwise, are meant to include both E and Z gpometric isomers. 

Tautomers are defined as compounds that undergo rapid proton shifts from one 
atom of the conq)ound to another atom of the compound. Some of the compounds described 
herein may exist as tautomers with different points of attachment of hydrogen. Such an example 
may be a ketone and its end form known as keto-enol tautomers. The individual tautomers as 
weU as mixture thereof are encompassed with compounds of Formula 1. • 

H O O H H O OH 

i,_lLJLN' tjJLJ=N 

R R' R R' 

Compounds of the Formulal may be separated into diastereoisomeric pairs of 
enantiomers by, for example, fractional crystallization from a suitable solvent, for example 
15 MepH or ethyl acetate or a mixture thereof. The pair of enantiomers thus obtained may be 
separated into individual stereoisomers by conventional means, for example by the use of an 
optically active amine as a resolving agent or on a chiral HPLC column. 

Alternatively, any enantiomer of a compound of the general Formula I may be 
obtained by stereospedfic synthesis using optically pure starting materials or reagents of known 
20 configuration. 

Furflietmoie, some of the crystalline forms for compounds of the present 
invention may exist as polymorphs and as such are intended to be included in the present 
invention. In addition, some of the conq?ounds of the instant invention may form solvates 
with water or common organic solvents. Such solvates are encompassed within the scope of 
25 this invention. 

It is generally preferable to administer compounds of the present invention as 
enantiomerically pure formulations. Racemic mixtures can be separated into their individual 
enantiomers by any of a number of conventional methods. These include chiral chromatography, 
derivatization with a chiral auxiliary followed by separation by chromatography or 
30 crystallization, and firactional crystallization of diastereomeric salts. 

The term "pharmaceutically acceptable salts'* refers to salts prepared from 
pharmaceutically acceptable non-toxic bases or acids mcluding inorganic or organic bases and 
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inorganic or (Mganic acids. Salts derived from inorganic bases include aluminiim,ainmoniuin. 
calcium, copper, feme, ferrous, Uthium, magnesium, manganic salts, manganous. potassium, 
sodium, Jdnc, and the like. Particularly preferred are the ammonium, calcium, magnesium, 
potassium, and sodium salts. Salts derived from pharmaceutically acceptable organic non-toxic 

5 bases include salts of primary, secondary, and tertiary amines, substituted amines including 
naturally occurring substituted amines. cycUc amines, and basic ion exchange resins, such as 
arginine, betaine. caffeine, choline, N,N'-dibenzylethylenediamine, diethylamine. 2- 
diethylaminoethanol. 2-dimethylaminoethanol. ethanolamine, ethylenediamine, N-ethyl- 
morpholine. N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine, 

10 lysine, methylglucamine, morpholine, piperazine, piperidine, polyanrine resins, procaine, purmes, 
theobromine, triethylamine, trimethylamine, tripropylamine, tromethandne, and the like. The 
term "pharmaceutically acceptable salt" further includes all acceptable salts such as acetate, 
lactobionate, benzenesulfonate. lauiate, benzoate, malate, bicarbonate, maleate. bisulf ate, 
mandelate, bitartrate, mesylate, borate, methylbromide. bromide, methylnitrate, calcium edetate. 

15 mediyisulfate. camsylate, mucate, carbonate, napsylate, chloride, nitrate, clavulanate, N- 

methylglucamine, citrate, ammonium salt, dihydrochloride, oleate, edetate, oxalate, edisylate, 
pamoate (embonate). estolate. palmitate. esylate. pantothenate, fumarate. phosphale/diphosphate. 
gluceptate, polygalacturonate. gluconate, salicylate, glutamate. stearate. glycollylarsanilate, 
sulfate, hexylresorcinate, subacetate. hydrabamine. succinate, hydrobromide, tannale, 

20 hydrocMoride, tartrate, hydroxynaphthoate,teoclate. iodide, tosykte,isothionate.tri^^^ 
lactate, panoate, valerate, and the like wWch can be used asadosage form for modifying the 

solubility or hydrolysis characteristics or can be used in sustained release or pro-drug 

formulations. 

It will be understood that, as used herwn, references to the compounds of Formula 

25 I are meant to also include the phannaceuticaUy acceptable salts. 

Compounds of the present invention are modulators of the CBl receptor. In 
particular, the compounds of structural formula I are antagonists or inverse agonists of the CBl 
receptor. 

An "agonist" is a compound (hormone, neurotransmitter or syntiietic compound) 
30 which binds to a receptor and mimics the effects of the endogenous regulatory compound, such 
as contraction, relaxation, secretion, change in enzyme activity, etc. An "antagonist" is a 
compound, devoid of intrinsic regulatory activity, which produces effects by interfering with the 
binding of the endogenous agonist or inhibiting the action of an agonist An "inverse agonist" is 
acompound which acts onareceptor but produces the opposite effect produced by die agonist of 

35 the particular receptor. 
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Compounds of this invention are modulators of the CBl receptor and as such are 
useful as centrally acting drugs in the treatment of psychosis, memory deficits, cognitive 
disorders, migraine, neuropathy, neuro-inflammatory disorders including multiple sclerosis and 
Guillain-Bane syndrome and the inflammatory sequelae of viral encephalitis, cerebral vascular 
accidents, and head trauma, anxiety disorders, stress, epilepsy, Parldnson's disease, movement 
disorders, and schizophrenia. The compounds are also useful for the treatment of substance 
abuse disorders, particularly to opiates, alcohol, marijuana, and nicotine. The compounds are 
also useful for the treatment of obesity or eatmg disorders associated with excessive food intake 
and complications associated therewith, including left ventricular hypertrophy. The compounds 
are also useful for the treatment of constipation and chronic intesthial pseudo-obstruction. The 
compounds are also useful for the treatment of cirrhosis of the liver. The CQmpounds are also 
useful for the treatment of asthma. 

The terms "administration of and or "administering a" compound should be 
understood to mean providing a compound of the invention or a prodrug of a compound of the 
mvention to the individual in need of treatment. 

The administration of the compound of structural formula I in order to practice the 
present methods of therapy is carried out by administering an effective amoxmt of flie compound 
of structural formula I to the patient in need of such treatment or prophylaxis. The need for a 
prophylactic administration according to the methods of the present invention is determined via 
the use of well known risk factors. The effective amount of an individual compound is 
detennmed, in the final analysis, by the physician in charge of tiie case, but depends on factors 
such as the exact disease to be treated, the severity of the disease and other diseases or conditions 
from which the patient suffers, the chosen route of administration othwr drugs and treatments 
which the patient may concomitantiy require, and other factors in the physician's judgment 

The utilities of the present compounds in these diseases or disorders may be 
demonstrated in animal disease models that have been reported in the literature. The following 
are examples of such animal disease models: a) suppression of food intake and resultant weight 
loss in rats (life Sciences 1998, 63, 113-117); b) redaction of sweet food intake in marmosets 
(Behavioural Pharm. 1998, 9, 179-181); c) reduction of sucrose and ethanol intake in mice 
(Psychopharm. 1997, 132, 104-106); d) increased motor activity and place conditioning in rats 
(Psychopharm. 1998, 135, 324-332; Psychopharmacol 2000, 151: 25-30); e) spontaneous 
locomotor activity in mice (J. Pharm. Exp. Ther. 1996, 277, 586-594); f) reduction in opiate self- 
administration in mice (Sci. 1999, 283, 401-404); g) bronchial hyperresponsiveness in sheep and 
guinea pigs as models for the various phases of asthma (for example, see W. M. Abraham et al., 
"o^-Integrins mediate antigen-induced late bronchial responses and prolonged airway 
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hyperresponsiveness in sheep." J. Clin. Invest 93, 776 (1993) and A. A. Y. Milne and P. R 
Piper, 'Hole of VLA-4 integrin in leucocyte recruitment and bronchial hyperresponsiveness in 
the guinea-pig." Eur. J. Pharmacol., 282, 243 (1995)); h) mediation of the vasodilated state in 
advanced liver cirrhosis induced by carbon tetrachloride (Nature Medicine, 2001, 7 (7), 827- 
5 832); i) amitriptyUne-induced constipation in cynomolgus monkeys is beneficial for the 

evaluation of laxatives (Biol. Pharm. Bulletin (Japan), 2000, 23(5), 657-9); j) neuropathology of 
paediatric chronic intestinal pseudo-obstmction and animal models related to the neuropathology 
of paediatric chronic intestinal pseudo-obstruction (Jovnnal of Pathology (England), 2001, 194 
(3), 277-88). 

10 The magnitude of prophylactic or therapeutic dose of a compound of Formula I 

will, of course, vary with the nature of the severity of the condition to be treated and with the 
particular conq)ound of Fonnula I and its route of administration. It will also vary according to 
the age, weight and response of the individual patient, hi general, the daily dose range Ue within 
the range of from about 0.001 mg to about 100 mg per kg body weight of a mammal, preferably 

15 0.01 mg to about 50 mg per kg, and most preferably 0.1 to 10 mg per kg, in single or divided 
doses. On the other hand, it may be necessary to use dosages outside these limits in some cases. 

For use where a composition for intravenous administration is employed, a 
suitable dosage range is from about 0.001 mg to about 100 mg in one embodiment from 0.01 mg 
to about 50 mg, and in another embodiment from 0.1 mg to 10 mg of a compound of Formula I 

20 per kg of body weight per day. 

In the case where an oral conq)osition is employed, a suitable dosage range is, e.g. 
from about 0.01 mg to about 1000 mg of a compound of Fonnula I per day, preferably from 
about 0.1 mg to about 10 mg per day. For oral administration, the compositions are preferably 
provided in the form of tablets containing from 0.01 to 1,000 mg, preferably 0.01, 0.05, 0.1, 0.5, 

25 1, 2.5, 5, 10, 15, 20, 25, 30, 40, 50, 100, 250, 500, 750 or 1000 milUgrams of the active 
ingredient for the symptomatic adjustment of the dosage to the patient to be treated. 

For the treatment of diseases of the eye, ophthalmic preparations for ocular 
administration comprising 0.001-1% by weight solutions or suspensions of the compounds of 
Formula I in an acceptable ophthalmic foraiulation may be used. 

30 Another aspect of the present invention provides pharmaceutical compositions 

which comprises a compound of Formula I and a phannaceutically acceptable carrio:. The term 
"composition", as in pharmaceutical composition, is intended to encompass a product comprising 
the active ingredient(s), and the inert ingiedient(s) (phannaceutically acceptable excipients) that 
make up the carrier, as well as any product which results, direcfly or indirectly, from 

35 coinhination, complexation or aggregation of any two or more of the ingredients, or from 
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dissociation of one or more of the ingredients, or ftom other types of reactions or interactions of 
one or more of the ingredients. Accordingly, the pharmaceutical compositions of the present 
invention encompass any composition made by admixing a compoxmd of Formula I, additional 
active ingredient(s), and pharmaceutically acceptable exdpients. 
5 Any suitable route of administration may be employed for providing a mammal, 

especially a human, with an effective dosage of a compound of the present invention. For 
example, oral, rectal, topical, parenteral, ocular, pubnonary, nasal, and the like may be employed. 
Dosage forms include tablets, troches, dispersions, suspensions, solutions, capsules, creams, 
ointments, aerosols, and the like. 
10 The pharmaceutical compositions of the present invention comprise a compound 

of Formula I as an active ingredient or a pharmaceutically acceptable salt thereof, and may also 
contain a pharmaceutically acceptable carrier and optionally other therapeutic ingredients. By 
"pharmaceutically acceptable" it is meant the carrier, diluent or excipient must be compatible 
with the other ingredimts of the formulation and not deleterious to the recipient thereof. In 
15 particular, the term "pharmaceutically acceptable salts" refers to salts prepared from 

pharmaceutically acceptable non-toxic bases or acids including inorganic bases or acids and 
organic bases or acids. 

The compositions include compositions suitable for oral, rectal, topical, parenteral 
(including subcutaneous, intramuscular, and intravenous), ocular (ophthalmic), puhnonary 
20 (aerosol inhalation), or nasal administration, although the most suitable route in any given case 
will depend on the nature and severity of the conditions being treated and on the nature of the 
active ingredient They may be conveniently presented in unit dosage form and prepared by any 
of the methods well-known in the art of pharmacy. 

For administration by inhalation, the compounds of the present invention are 
25 conveniently delivered in the form of an aerosol spray presentation from pressurized packs or 
nebulizers. The confounds may also be delivered as powders which may be formulated and the 
powder composition may be inhaled with the aid of an insufflation powder inhaler device. The 
preferred delivery systems for inhalation are metered dose inhalation (MDI) aerosol, which may 
be formulated as a suspension or solution of a compound of Formula I in suitable propellants, 
30 such as fluorocarbons or hydrocarbons and dry powder inhalation (DPI) aerosol, which may be 
formulated as a dry powder of a compound of Formula I with or without additional excipients. 

Suitable topical formulations of a compound of formula I include transdermal 
devices, aerosols, creams, solutions, ointments, gels, lotions, dusting powders, and the like. The 
topical pharmaceutical compositions containing the compounds of the present invention 
35 ordinarily include about 0.005% to 5% by weight of the active compound in admixture with a 
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phannaceutically acceptable vehicle. Transdennal skin patches useful for administering the 
compounds of the present invention include those well known to those of ordinary skill in that 
art. To be administered in the form of a transdermal delivery system, the dosage administration 
will, of course be continuous rather than intermittent throughout the dosage regimen. 

5 In practical use, the compounds of Formula I can be combined as the active 

mgredient in intimate admixture with a pharmaceutical carrier according to conventional 
pharmaceutical compounding techniques. The carrier may take a wide variety of forms 
dependmg on the form of preparation desired for administration, e.g., oral or parenteral 
(including intravenous). In preparing the compositions for oral dosa^ form, any of the usual 

10 pharmaceutical media may be employed, such as, for example, water, glycols, oils, alcohols, 
flavoring agents, preservatives, coloring agents and the like in the case of .oral liquid 
preparations, such as, for example, suspensions, elixirs and solutions; or carriers such as starches, 
sugars, microcrystalline cellulose, diluents, granulating agents, lubricants, binders, disintegratmg 
agents and the like in the case of oral solid preparations such as, for example, powders, capsules 

15 and tablets, with the solid oral preparations being preferred over the liquid preparations. Because 
of their ease of administration, tablets and capsules represent the most advantageous oral dosage 
unit form in which case solid pharmaceutical carriers are obviously employed. If desired, tablets 
may be coated by standard aqueous or nonaqueous techniques. 

In addition to the common dosage forms set out above, the compounds of 

20 Formula I may also be administered by controlled release means and/or delivery devices such as 
those described in U.S. Patent Nos. 3,845,770; 3,916,899; 3,536,809; 3,598,123; 3,630,200 and 
4,008,719. 

Pharmaceutical compositions of the present invention suitable for oral 
administration may be presented as discrete units such as capsules (including timed release and 

25 sustained release formulations), pills, cachets, powders, granules or tablets each containing a 
predetermined amount of the active ingredient, as a powder or granules or as a solution or a 
suspension in an aqueous liquid, a non-aqueous liquid, an oil-in-water emulsion or a water-in-oil 
liquid emulsion, including eUxirs, tinctures, solutions, suspensions, syrups and emulsions. Such 
compositions may be prepared by any of the methods of pharmacy but all methods include the 

30 step of bringing into association the active mgredient with the carrier which constitutes one or 
more necessary ingredients. In general, the compositions are prepared by uniformly and 
intimately admixing the active ingredient with liquid carriers or fmely divided solid carriers or 
bofli, and then, if necessary, shaping the product into the desked presentation. For example, a 
tablet may be prepared by compression or molding, optionally with one or more accessory 

35 ingredients. Compressed tablets may be prepared by compressingin a suitable machine, the 
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active ingredirat in a free-flowing fonn such as powder or granules, optionally mixed with a 
binder, lubricant, inert diluent, surface active or dispersing agent Molded tablets may be made 
by molding in a suitable machine, a mixture of the powdered compound moistened with an inert 
liquid diluent Desirably, each tablet contains from 0.01 to 1,000 mg, particularly 0.01, 0,05, 0.1, 
5 0.5, 1, 2.5, 3, 5, 6, 10, 15, 25, 50, 75, 100, 125, 150, 175, 180, 200, 225, 500, 750 and 1,000 
milligrams of the active ingredient for the symptomatic adjustment of the dosage to the patient to 
be treated, and each cachet or capsule contains from about 0.01 to 1,000 mg, particularly 0.01, 
0.05, 0.1, 0.5, 1.0, 2.5, 3, 5, 6, 10, 15, 25, 50, 75, 100, 125, 150, 175, 180, 200, 225, 500, 750 and 
1,000 milligrams of the active ingredient for the symptomatic adjustment of the dosage to the 

10 patient to be treated. 

Additional suitable means of administration of the compounds of the present 
invention include injection, intravenous bolus or infusion, intraperitoneal, subcutaneous, 
intramuscular and topical, with or without occlusion. 

Exemplifying the invention is a pharmaceutical composition comprising any of 

15 the compounds described above and a phannaceutically acceptable carrier. Also exeinplifying 
the invention is a pharmaceutical composition made by combining any of the compounds 
described above and a phannaceutically acceptable carrier. An illustration of the invention is a 
process for making a pharmaceutical composition comprising combining any of the compounds 
described above and a phannaceutically acceptable carrier. 

20 The dose may be administered in a single daily dose or the total daily dosage may 

be administered hi divided doses of two, three or four times daily. Furthermore, based on the 
properties of the individual compound selected for administration, the dose may be administered 
less frequenfly, e.g., weekly, twice weekly, monthly, etc. The unit dosage will, of course, be 
correspondingly larger for the less frequent administration. 

25 When administered via intranasal routes, transdermal routes, by rectal or vaginal 

suppositories, or throu^ a continual intravenous solution, the dosage administration will, of 
course, be continuous rather than intermittent throughout the dosage regimen. 

The followiag are examples of representative pharmaceutical dosage forms for the 
compounds of Formula L 

30 

Injectable Suspension (I.M.) m^mL 
Compound of Formula I 10 
Methylcellulose 5.0 
Tween 80 0.5 
35 Benzyl alcohol 9.0 
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Benzalkonium chloride 1.0 

Water for injection to a total volume of 1 mL 



Tablet 



mg/tablet 



10 



15 



Compound of Fonnula I 
MicrocrystaUine Cellulose 
Povidone 

Pregelatinized Starch 
Magnesium Stearate 

Capsule 

Conqxjund of Fonnula I 
Lactose Powdffl- 
Magnesium Stearate 

Aerosol 



25 

415 

14.0 

43.5 

2.5 

500 

pp/capsule 
25 

573.5 

1.5 

600 



Per canister 



Compound of Formula I 24 mg 

Lecithin, NF Liq. Cone. 1.2 mg 

Trichlorofluoroniethane,NF 4.025 g 

20 Dichlorodifluoromethane, NF 12.15 g 

Compounds of Formula I may be used in combination with other drugs that are 
used in the treatment/prevention/supprcssion or ameUoration of the diseases or conditions for 
which compounds of Formnlal arc useful. Such other drags may be administered, by a route and 

25 in an amount commonly used therefor, contemporaneously or sequentially with a compound of 
Formula L When a compound of Formula I is used contemporaneously with one or more other 
drugs, a pharmaceutical composition containing such otiier drugs in addition to tiie compound of 
Formula I is preferred. Accordingly, the pharmaceutical compositions of the present invention 
include fliose tiiat also contain one or more otiier active ingredients, in addition to a compound of 

30 Formula L Examples of otiier active ingredients that may be combmed with a compound of 
Formula I include, but are not limited to: antipsychotic agents, cognition enhancing agents, anti- 
migraine agents, anti-astimiatic agents, antiinflammatory agenta, anxiolytics, anti-Paddnson's 
agents, anti-epileptics, anorectic agents, serotonm reuptake inhibitors, and otiier anti-obesity 
agpnts. as weU as antidiabetic agents, lipid lowering agents, and antihypertensive agents which 

35 may be administered separately or in tiie same pharmaceutical compositions. 
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Die present invention also provides a method for the treatment or prevention of a 
CB 1 receptor modulator mediated disease, which method comprises administration to a patient in 
need of such treatment or at risk of developing a CBl receptor modulator mediated disease of an 
amount of a CB 1 receptor modulator and an amount of one or more active ingredients, such that 

5 together they give effective relief. 

Iq a further aspect of the present invention, there is provided a pharmaceutical 
composition comprising a CBl receptor modulator and one or more active ingredients, together 
with at least one pharmaceutically acceptable carrier or excipimt. 

Thus, according to a further aspect of the present invention there is provided the 

10 use of a CB 1 receptor modulator and one or more active ingredients for the manufacture of a 
medicament for the treatment or prevention of a CBl receptor modulator mediated disease. In a 
farther or alternative aspect of the present invention, there is therefore provided a prodact 
comprising a CBl receptor modulator and one or more active ingredients as a combined 
preparation for simultaneous, separate or sequential use in the treatment or prevention of CBl 

15 receptor modulator mediated disease. Such a combined preparation may be, for example, in the 
form of a twin pack. 

It will be appreciated that for the treatment or prevention of eating disorders, 
including obesity, bulimia nervosa and compulsive eating disorders, a compound of the present 
invention may be used in conjunction with other anorectic agents. 

20 The present invention also pmvides a method for the treatment or prevention of 

eating disorders, which niethod comprises administration to a patient in need of such treatment 
an amount of a compound of the preset invention and an amount of an anorectic agent, such that 
together they give effective relief. 

Suitable anorectic agjents of use in combination with a compound of the present 

25 invention include, but are not limited to, aminorex, amphechloral, amphetamine, benzphetamine, 
chlorphentermine, clobenzorex, clof orex, clominorex, clortermine, cyclexedrine, 
dexfenfluramine, dextroamphetamine, diethylpropion, diphemethoxidine, //-ethylamphetamine, 
fenbutrazate, fenfluramine, fenisorex, fenproporex, fludorex, fluminorex, 
furfurylmethylamphetamine, levamfetamine, levophacetoperane, mazindol, mefenorex, 

30 metamfepramone, methamphetamine, norpseudoephedrine, pentorex, phendimetrazine, 
phenmetrazine, phentermine, phenylpropanolamine, picilorex and sibutramine; and 
pharmaceutically acceptable salts thereof. 

A particularly suitable class of anorectic agent are the halogenated amphetamine 
derivatives, iacluding chlorphentermine, cloforex, clortermine, dexfenfluramine, fenfluramine, 

35 picilorex and sibutramine; and pharmaceutically acceptable salts thereof 
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Particularly prefenedhalogenated amphetamine derivatives of use in combination 
with a compound of the present invention include: fenfluramine and dexfenfluramine. and 
pharmaceutically acceptable salts thereof. 

The present invention also provides a metiiod for flie treatment or prevention of 
5 obesity, which method comprises adramistration to a patient in need of such treatinent an amount 
of a compound of the present invention and an amount of another agent useful in treating obesity 
and obesity-related conditions, such tiiat togetiier they give effective relief. 

Suitable anti-obesity agents of use in combination witii a compound of the present 

invention, include, but are not limited to: 
10 (a) anti-diabetic agents such as (1) PPARy agonists such as gUtazones (e.g. 

cigUtazone; dargUtazone; engUtazone; isagUtazone (MCC-555); pioglitazoae; rosiglitazone; 
trogUtazone; BRW9653; CLX-0921; 5-BTZD, andGW-O2b7,LG-100641. andLY-300512. and 
the like and compounds disclosed in WO97/10813. 97/27857. 97/28115. 97/28137. ^/27847, 
03/000685 and03/027112; (2) biguanides such as bafommu metformin; and phenformm, and 
15 thelike; (3) protein tyrosine phosphatase-lB (PlP-lB)inhiWtors, such as those disclosed in 
WO 03/032916, WO 03/032982; (4) sulfonylureas such as acetohexamide; chlorpropamide; 
diabinese; glibeiiclamide; glipizide; glyburide; glimepiride; gUclazide; glipentide; gliquidone; 
glisolamide; tolazamide; and tolbutamide, and the like; (5) meglitinides such as repaglinide. and 
nateglinide. and tiie lite; (6) alpha glucoside hydrolase inhibitors such as acarbose; adiposine; 
20 camigUbose; emigHtate; migUtol; voglibose; pradimicin-Q; salbostatin; CKD-711; MDL-25,637; 
MDL-73,945; and MOR 14. and die like; (7) alpha-amylase inhibitors such as tendamistat, 
trestatin,'and Al-3688, and die like; (8) insulin secreatagogues such as ImogUride; and A-4166. 
and die like; (9) fatty acid oxidation inhibitors, such as clomoxir, and etomoxir, and the like; (10) 
A2 antagonists, such as midaglizole; isaglidole; derigUdole; idazoxan; earoxan; and fluparoxan. 
25 and tiie like; (1 1) insulin or msulin mimetics. such as Mota. LP-100. novarapid, msulin detemir. 
insulin hspro, insulin glargine. msulin zinc suspension Oente and ultralente); Lys-Pro msuUn. 
C5LP-1 C73-7) (insulintropin); and OLP-l (7-36>ira2). and flie like; (12) non-dnazolidmediones 
suchas3T-501 andfarglitazar (GW-2570/CH-262579), andtheUke; (13) PPARo/Y dual agonists 
such as CLX-0940. GW-1536, GW1929. GW-2433, KRP-297. L-796449, LR-90. MK-0767. SB 
30 219994 and regUtazar (nT-501) and tiiose disclosed in WO 99/16758, WO 99/19313, WO 
99/20614 WO 99/38850, WO 00/23415. WO 00/23417, WO 00/23445, WO 00/50414, WO 
01/00579', WO 01/79150. WO 02/062799. WO 03/016265, WO 03/033481. WO 03/033450. WO 
03/033453 WO 03/043985; and (14) otiier insulin sensitizing drugs; (15) VPAC2 receptor 
agonists- (16) GLK modulators, such as tiiose disclosed in WO 03/015774; (17) retinoid 
modulators such as tiiose disclosed in WO 03/000249; (18) GSK 3beta/GSK 3 inhibitors such as 
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4-[2-(2-hromophenyl)-4-(4-fluorophenyl-lH-iim and those compounds 

disclosed in WO 03/037869, WO 03/03877, WO 03/037891, WO 03/024447, and the like;; (19) 
glycogen phosphorylase (HGLPa) inhibitors, such as those disclosed in WO 03/037864; (20) 
ATP consumption promotois such as those disclosed in WO 03/007990; (21) TRB3 inhibitors, 
5 (22) vanilloid receptor ligands such as those disclosed in WO 03/049702, (23) hypoglycemic 
agnets such as those disclosed in WO 03/015781, WO 03/040114, (24) glycogen synthase kinase 
3 inhibitors such as those disclosed in WO 03/035663, and 

(b) hpid lowering agents such as (1) bile acid sequestrants such as, 
cholestyramine, colesevelem, colestipol, dialkylaminoalkyl derivatives of a cross-linked dextran; 

10 Colestid®; LoCholest®; and Questran®, and the like; (2J HMG-CoA reductase inhibitors such 
as atorvastatin, itavastatin, fluvastatin, lovastatin, pravastatin, rivastadn, rosuvastatiri, 
simvastatin, and ZD-4522, and the like and compounds disclosed in WO 03/033481; (3) HMG- 
CoA synthase inhibitors; (4) cholest^l absorption inhibitors such as stanol esters, beta- 
sitosterol, sterol glycosides such as tiqueside; and azetidinones such as ezetimibe, and the like; 

15 (5) acyl coenzyme A -cholesterol acyl transferase (ACAT) inhibitors such as avasimibe, 

eflucimibe, KY505, SMP 797, and the like; (6) CETP inhibitors such as JTT 705. torcetrapib, CP 
532,632, BAY63-2149, SC 591, SC 795, and the like; (7) squalene synthetase inhibitors; (8) anti- 
oxidants such as probucol, and the like; (9) PPARa agonists such as beclofibrate, benzafibrate, 
ciprofibrate, clofibrate, etojBbrate, fenofibrate, gemcabene, and gemfibrozil, GW 7647, BM 

20 170744, LY518674; and other fibric add derivatives, such as Atromid®, Lopid® and Tricor®, 
and those disclosed in WO 03/043997 and the like; (10) FXR receptor modulators such as GW 
4064, SR 103912, and the like; (11) LXR receptor modulators such as GW 3965, T9013137, and 
XTC0179628, and the like; (12) lipoprotein synthesis inhibitors such as niacin; (13) renin 
angiotensm system inhibitors; (14) PPAR 5 partial agonists, such as those disclosed in WO 

25 03/024395; (15) bile acid reabsorption inhibitors, such as BARI 1453, SC435, PHA384640, 

S8921, AZD7706, and the like; (16) PPAR5 agonists such as GW 501516, and GW 590735, and 
the like, such as those disclosed in W097/28149, WO 01/79197, WO 02/14291, WO 02/46154, 
WO 02/46176, WO 02/076957, WO 03/016291, WO 03/033493; (17) triglyceride synthesis 
inhibitors; (18) microsomal triglyceride transport (MTTP) inhibitors, such as inphtapide, 

30 LAB687, and CP346086, and the like; (19) transcription modulators; (20) squalene epoxidase 
inhibitors; (21) low density Upoprotem (LDL) receptor inducers; (22) platelet aggregation 
inhibitors; (23) 5-LO or FLAP mhibitors; and (24) niacin receptor agonists; (25) PPAR 
modulators such as those disclosed inWO 99/07357, WO 99/11255, WO 9912534, WO 
99/15520, WO 99/46232, WO 00/12491, WO 00/23442, WO 01/25181, WO 01/79150, WO 

35 02/79162, WO 02/102780, WO 02/081428, WO 03/016265, WO 03/033453, WO 03/042194,; 
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(26) niacin-bound chromium, as disclosed in WO 03/039535; (27) substituted acid derivatives 
disclosed in WO 03/0401 14; (28) apolipoprotein B inhibitors such as those disclosed in WO 
02/090347, WO 02/28835, WO 03/045921; and 

(c) anti-hypertensive agents such as (1) diuretics, such as thiazides, including 
5 chlorthalidone, chlorthiazide, dichlorophenamide, hydroflumethiazide, indapamide, and 
hydrochlorothiazide; loop diuretics, such as bumetanide, ethacrynic acid, furosemide, and 
torsemide; potassium sparing agents, such as amiloride, and triamterene; and aldosterone 
antagonists, such as spironolactone, epirenone, and the like; (2) beta-adrenergic blockers such as 
acebutolol, atenolol, betaxolol, bevantolol, bisoprolol, bopindolol, carteolol, carvedilol, 
10 celiprolol, esmolol, indenolol, metaprolol, nadolol, nebivolol, penbutolol, pindolol, propanolol, 
sotalol, tetatolol, tilisolol, and timolol, and the like; (3) calcium channel blocks such as 
amlodipme, aranidipine, azehiidipine, bamidipine, benidipine, bepridil, dnaldipme, clevidipine, 
diltiazem, efonidipine, felodipme, gallopamil, isradipine, lacidipine, lenrildipine, lercanidipine, 
nicardipine, nifedipine, nilvadipuie, nimodepine, nisoldipine, nitrendipme, manidipine, 
15 pranidipine, and verapamil, and the like; (4) angiotensin converting enzyme (ACE) inhibitors 
such as benazepril; captopril; dlazapiil; delapril; enalapril; fosinopiil; imidapril; losinopril; 
moexipril; quinapril; quinaprilat; ramipril; perindopril; perindropril; quanipril; spirapril; 
tenocapril; trandolapril, and zofenopril, and the like; (5) neutral endopeptidase inhibitors such as 
omapatrilat, cadoxatril and ecadotril, fosidotril, sampatrilat, AVE7688, ER4O30, and the like; (6) 
20 endothelm antagonists such as tezosentan, A308165, and YM62899, and the like; (7) 

vasodilators such as hydralazine, clonidine, minoxidil, and nicotinyl alcohol, and the like; (8) 
angiotensin n receptor antagonists such as candesartan, eprosartan, iibesartan, losartan, 
pratosartan, tasosartan, telmisartan, valsartan, and EXP-3137, H6828K, and RNH6270, and the 
like; (9) a/p adrenCTgic blockers as nipradilol, arotinolol and amosulalol, and the like; (10) alpha 
25 1 blockers, such as terazosin, urapidil, prazosin, bunazosin, trimazosin, doxazosin, naftopidil, 
indoramin, WHIP 164. and XENOlO, and the like; (1 1) alpha 2 agonists such as lof exidine, 
tiamenidine, moxonidine, rilmenidine, tizanidine, and guanobenz, and the like; and (12) 
aldosterone inhibitors, and the like; (13) angiopoietin-2 binding agents such as those disclosed in 
WO 03/030833, and 

30 (d) anti-obesity agents, such as (1) 5HT (serotonin) transporter inhibitors, 

such as paroxetine, fluoxetine, fenfluramine, fluvoxamine, sertraline, and imipramine, and those 
disclosed in WO 03/00663; (2) NE (norepinephrine) transporter inhibitors, such as GW 320659, 
despiramine, talsupram, and nomifensine; (3) CBl (cannabinoid-1 receptor) antagonist/inverse 
agonists, such as rimonabant (Sanofi Synthelabo), SR-147778 (Sanofi Synthelabo), BAY 65- 

35 2520 (Bayer), and SLV 3 19 (Solvay), and those disclosed m US Patent Nos. 4,973,587, 
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5,013,837, 5,081,122, 5,112,820, 5,292,736, 5,532,237, 5,624,941, 6,028,084, and 6,509367; and 
WO 96/33159, WO97/29079, W098/31227, WO 98/33765, WO98/37061, W098/41519, 
W098/43635, W098/43636, WO99/02499, WOOO/10967, WOOO/10968, WO 01/09120, WO 
01/58869, WO 01/64632, WO 0^64633, WO 01/64634, WO 01/70700, WO 01/96330, WO 

5 02/076949, WO 03/006007, WO 03/007887, WO 03/020217. WO 03/026647, WO 03/026648, 
WO 03/027069, WO 03/027076, WO 03/027114, WO 03/037332, WO 03/040107, WO 
03/042174; and EPO No. EP-658546; (4) ^irelin antagonists, such as those disclosed in WO 
01/87335, and WO 02/08250; (5) H3 (histamine H3) antagonist/inverse agonists, such as 
thioperamide, 3-(lH-umdazoI-4-yl)propyl N-(4-pentenyl)caibamate), clobenpropit, 

10 iodophenpropit, imoproxif an, GT2394 (Gliatech), and A331440, and those disclosed in WO 
02/15905; and 0-[3-(lH-imidazol-4-yl)propanol]caibamates (Kiec-Kononowicz, K. et al., 
Phaxmazie, 55:349-55 (2000)), piperidine-containing histamine B3-ieceptor antagonists 
(Lazewska, D. et al., Phannazie, 56:927-32 (2001), b^Dzophenone dedvatives and related 
compounds (Sasse, A. et al.. Arch. PhamuCWeinheim) 334:45-52 (2001)), substituted N- 

15 phen)dcaibamates (Reidemdst^, S. et aL, Pharmazie, 55:83-6 (2000)), and proxif an dedvatives 
(Sasse, A. et al., J. Med. Chem.. 43:3335-43 (2000)) and histamine H3 receptor modulators such 
as those disclosed in WO 03/024928, WO 03/024929, WO 03/044059 (6) melanin-concentrating 
hormone 1 receptor (MCHIR) antagonists, such as T-226296 (Takeda), SNP-7941 (Synaptic), 
and those disclosed WO 01/21169, WO 01/82925, WO 01/87834, WO 02/051809, WO 

20 02/06245, WO 02/076929, WO 02/076947, WO 02/04433, WO 02/51809, WO 02/083134, WO 
02/094799, WO 03/004027, WO 03/13574, WO 03/15769, WO 03/028641, WO 03/035624, WO 
03/033476, WO 03/033480, WO 03/35055, WO 03/047568, WO 03/045918; and Japanese 
Patent Application Nos. JP 13226269, and JP 1437059; (7) MCH2R (melanin concentrating 
homnone 2R) agonist/anti^onists; (8) NPYl (neuropeptide Y Yl) antagonists, such as 

25 BIBP3226, J-115814, BIBO 3304, LY-357897, CP-671906, and GI-264879A; and those 

disclosed in U.S. Patent No. 6,001,836; and WO 96/14307, WO 01/23387, WO 99/51600, WO 
01/85690, WO 01/85098, WO 01/85173, and WO 01/89528; (9) NPY5 (neuropeptide Y Y5) 
antagonists, such as 152,804, GW-569180A, GW-594884A, GW-587081X, GW-548118X; ER 
235,208; FR226928, FR 240662, FR252384; 1229U91, GI-264879A, CGP71683A, LY-377897, 

30 LY366377, PD-160170, SR-120562A, SR-120819A, JCF-104, and H409/22; and those 
compounds disclosed in U.S. Patent Nos. 6,140,354, 6,191,160, 6,258,837, 6313,298, 
6,326,375, 6,329,395, 6,335,345, 6,337,332, 6,329,395, and 6,340,683 ; European Patent Nos. 
EP-01010691, EP-01044970, BP 1306085; and PCT Publication Nos. WO 97/19682, WO 
97/20820, WO 97/20821, WO 97/20822, WO 97/20823, WO 98/27063, WO 00/107409, WO 

35 00/185714, WO OW185730, WO 00/64880, WO 00/68197, WO 00/69849, WO 01/09120, WO 



-69- 



wo 2004/012671 



PCT/US2003/024280 



01/14376. WO 01/85714. WO 01/85730. WO 01/07409. WO 01/02379. WO 01/02379. WO 
01/23388. WO 01/23389. WO 01/44201, WO 01/62737, WO 01/62738, WO 01/09120. WO 
02/20488*. WO 02/22592. WO 02/48152, WO 02/49648. WO 02/051806. WO 02/094789, WO 
03/009845, WO 03/014083, WO 03/022849, WO 03/028726; and Nonnan et al., J. Med. Chem. 
43:4288-4312 (2000); (10) leptin. such as recombinant human leptin (PEG-OB, Hoffinan La 
Rcx5he) and recombinant methionyl hmnan leptin (Amgen); (11) leptin derivatives, such as those 
disclosed in PatentNos. 5.552.524; 5.552,523; 5,552.522; 5.521,283; and WO 96/23513; WO 
96/23514; WO 96/23515; WO 96/23516; WO 96/23517; WO 96/23518; WO 96/23519; and WO 
96/23520; (12) opioid antagonists, such as nahnefene (Revex ®), 3-methoxynaltrexone, 
naloxone' and naltrexone; and those disclosed in WO 00/2-1509; (13) orexm antagonists, such as 
SB-334867-A; and those disclosed fai WO 99/09024, WO 99/58533. WO 01/96302. WO 
01/68609, WO 02/44172, WO 02/51232, WO 02/51838, WO 02A)89800, WO 02/090355. WO 
03/023561. WO 03/032991, WO 03/037847, WO 03/041711; (14) BRS3 (bombesin receptor 
subtype 3) agonists; (15) CCK-A (cholecystoldnin-A) agonists, such as AR-R 15849, GI 181771, 
JMV-180, A-71378, A-71623 and SR146131, and those disclosed m US 5,739,106; (16) CNTF 
(ciliary neurotrophic factors), such as GI-181771 (Glaxo-SmithKUne); SR146131 (Sanofi 
Synthelabo); butabmdide; andPD170,292, PD 149164 (Pfizer); (17) CNTF derivatives, such as 
axokine (Regeneron); and those disclosed in WO 94/09134. WO 98/22128, and WO 99/43813; 
(18) GHS (growth hormone secretagogue receptor) agonists, such as NN703, hexarelin, MK- 
0677, SM-130686, CP-424,391, 1^692,429 and L-163,255, and those disclosed in U.S. Patent 
No. 6358951, U.S. Patent AppUcation Nos. 2002/049196 and 2002/022637; and WO 01/56592, 
and WO 02/32888; (19) 5HT2c (serotonin receptor 2c) modulators, such as BVT933. 
DPCA37215, IK264; PNU 22394; WAY161503, R-1065, and YM 348; and those disclosed m 
U.S. Patent No. 3.914,250; and WO 01/66548, WO 02/10169, WO 02/36596. WO 02/40456. 
and WO 02/40457. WO 02/44152. WO 02/48124. WO 02/51844, WO 03/033479and the like; 
(20) Mc3r (melanocortin 3 receptor) agonists; (21) Mc4r (melanocortin 4 receptor) agonists, 
such as CE11R86036 (Chiron); ME-10142, ME-10145, andHS-131 (Melacure), and those 
disclosed in WO 99/64002. WO 00/74679, WO 01/991752, WO 01/0125192, WO 01/52880, 
WO 01/74844, WO 01/70708, WO 01/70337. WO 01/91752. WO 02/059095, WO 02/059107, 
WO 02/059108, WO 02/059117, WO 02/06276, WO 02/12166, WO 02/1 1715, WO 02/12178, 
WO 02/15909, WO 02/38544, WO 02/068387, WO 02/068388, WO 02/067869, WO 
02/081430, WO 03/06604, WO 03/007949. WO 03/009847, WO 03/009850, WO 03/013509. 
WO 03/031410, WO 03/040117, WO 03/040118; (22) monoamme reuptake inhibitors, such as 
sibutratmine (Meridia ©/Reductil®) and salts thereof, and those compounds disclosed in U.S. 
PatentNos. 4,746,680. 4.806.570, and 5.436.272, andU.S. Patent PubBcation No. 
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2002/0006964, and WO 01/27068, and WO 01/62341; (23) serotonin reuptake inhibitors, such 
as dexfenfluramine, fluoxetine, and those in U.S. Patent No. 6^65,633, and WO 01/27060, and 
WO 01/162341; (24) GLP-1 (glucagon-like peptide 1) agonists; (25) Topiramate (Topiinax®); 
(26) phytopharm compound 57 (CP 644,673); (27) ACC2 (acetyl-CoA carboxylase-2) 
5 inhibitors; (28) p3 (beta adrenergic receptor 3) agonists, such as AD9677/TAK677 (Dainippon/ 
Takeda), CL-316,243, SB 418790, BRL-37344, L-796568, BMS-196085, BRL-35135A, 
CGP12177A, BTA-243, GW 427353, Trecadiine, ZenecaD7114, N-5984 (Nisshin Kyorin), LY- 
377604 (UUy), and SR 591 19A, and those disclosed in US Patent Nos. 5,705,515, US 
5,451.677; and W094/18161, W095/29159, W097/46556, WO98/04526 and W098/32753, 
10 WO 01/74782, WO 02/32897, WO 03/014113. WO 03/M6276, WO 03/016307, WO 03/024948, 

WO 03/024953, WO 03/037881,WO 03/0946, WO 03/044016, WO 03/044017; (29) DGATl 
(diacylglycerol acjdttansferase 1) inhibitors; (30) DGAT2 (diacylglyceiol acyltransferase 
2)inhibitors; (31) FAS (fatty acid synthase) inhiWtors, such as Cerulenin and C75; (32) PDE 
Q)hosphodiesterase) inhibitors, such as tiieophylline, pentoxifylline, zaprinast, sildenafil, 

15 amrinone, mihinone, cilostamide, rolipram, and cilomilast, as well as those described in WO 
03/037432, WO 03/037899; (33) thyroid hormone p agonists, such as KB-2611 (KaroBioBMS), 
and those disclosed in WO 02/15845; and Japanese Patent Application No. JP 2000256190; (34) 
UCP-1 (uncoupling protein 1), 2, or 3 activators, such as phytanic acid, 4-[(E)-2-(5,6,7,8- 
tetrahydro-5,5,8,8-tetramethyl-2-n^thaIenyl)-l-propenyl]benzoic acid (TTNPB), and retinoic 

20 add; and liiose disclosed in WO 99/00123; (35) acyl-estrogens, such as oleoyl-estrone, disclosed 
in del Mar-Grasa, M. et al.. Obesity Research, 9:202-9 (2001); (36) glucocorticoid antagonists; 
(37) up HSD-1 (11-beta hydroxy steroid dehydrogenase type 1) inhibitors, such as BVT 3498, 
BVT 2733, 3-(l-adaniantyl)-4-ethyl-5-(efhylthio>4H-lA4-triazole, 3-(l-adamantyI)-5-(3,4,5- 
trimethoxyphenyl)-4-methyl-4H-l,2,4-triazole, 3-adamantanyl-4,5,6,7,8A10,ll,12,3a- 

25 decahydro-l,2,4-triazolo[4,3-a][ll]annulene, and those compounds disclosed in WO 01/90091, 
WO 01/90090. WO 01/90092 and WO 02/072084; (38) SCD-1 (stearoyl-CoA desaturase-l) 
inhibitors; (39) dipeptidyl peptidase IV (DP-IV) inhibitors, such as isoleucine thiazolidide, 
valine pytroUdide, NVP-DPP728, LAE237, P93/01, TSL 225, TMC-2A/2B/2C, FE 999011, 
P9310/K364, VIP 0177, SDZ 274-444; and the compounds disclosed in WO 02/083128, WO 

30 02/062764, WO 03/000180, WO 03/000181, WO 03/000250, WO 03/002530, WO 03/002531, 
WO 03/002553, WO 03/002593, WO 03/004498, WO 03/004496,WO 03/017936. WO 
03/024942, WO 03/024965, WO 03/033524. WO 03/035057, WO 03/03567. WO 03/037327and 
EP 1 258 476; (40) lipase inhibitors, such as tetrahydrolipstatm (orfistat/Xenical®), Triton 
WR1339, RHC80267, lipstatm, tsasapomn, and diethylumbelliferyl phosphate, EL-386, WAY- 

35 121898, Bay-N-3176, valilactone, esteracin, ebelactone A, ebelactone B, andRHC 80267, and 
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those disclosed in WO 01/77094, and U.S. Patent Nos. 4,598,089, 4,452,813, 5,512,565, 
5,391,571, 5,602,151, 4,405,644, 4,189,438, and 4,242,453; (41) fatty acid transporter 
iniiibitors; (42) dicarboxylate transporter inhibitors; (43) glucose transporter inhibitors; and (44) 
phosphate transporter inhibitors; (45) anorectic bicycKc compounds such as 1426 (Aventis) and 

5 1954 (Aventis), and the compounds disclosed in WO 00/18749, WO 01/32638, WO 01/62746, 
WO 01/62747, and WO 03/015769; (46) peptide YY and PYY agonists such as those disclosed 
in WO 03/026591; (47) hpid metabolism modulators such as maslmic acid, erythrodiol, ursoUc 
acid uvaol, betulinic acid, betulm, and the Uke and compounds disclosed in WO 03/01 1267; (48) 
transcription factor modulators such as those disclosed in WO 03/026576; (49) Mc5r 

10 (melanocortin 5 receptor) modulators, such as those disclosed in WO 97/19952, WO 00/15826, 
WO 00/15790, US 20030092041, (50) appetite suppressants such as those disclosed in WO 
03/040107, (51) 5HT 6 receptor modulators, such as those disclosed in WO 03/030901, WO 
03/035061, WO 03/039547, and the like; (52) 5HTla modulators such as those disclosed in WO 
03/031439, and the like. 

15 Specific NPY5 antagonists of use in combination with a compound of the present 



invention are selected firom the group consistmg of: 





(1) 


3-oxo-N-(5-phenyl-2-pyrazinyl)-spiro[isobenzofuran-l(3H),^ 






carboxamide, 




(2) 


3-oxo-N-(7-trifluoromethylpyrido[3,2-b]pyridm-2-yl)spiro-[isobe^ 


20 




piperidinel-r-caiboxamide. 




(3) 


N.[5-(3«fluotophenyl)-2-pyrinudinyl]-3-oxospiro-[isobenzofi^ 






l*-carboxamide. 




(4) 


trans-3'-oxo-N-(5-phenyl-2-pyiinaidinyl)spnLo[cyclohexane-l,l'(3'^ 






carboxamide. 


25 


(5) 


trans-3'-oxo-N-[lK3-quinolyl)-4-imidazolyl]spiro[cyclohexane-l,l*(3'^ 






isobenzofuran]-4-cacboxamide. 




(6) 


trans-3K)XO-N-(5-phenyl-2-pyra2inyl)spiro[4-azaiso-benzofi^ l(3H),r-cyclohexane]- 






4' -carboxamide. 




(7) 


trans-N-[5-(3-fluorophenyl)-2-pyrimidinyl]-3K)Xospiro[5-azaisobenzofurm^ 


30 




cyclohexane]-4*-carboxaniide. 




(8) 


trans-N-[5-(2-fluorophenyl)-2-pyriinidinyl]-3-oxospiro[5-azaisobenzote^^ 






cyclohexane]-4' -carboxamide. 




(9) 


trans-N-[l-(3,5-difluorophenyl)-4-imidazolyl]-3-oxospiro[7-azaisobenzofiaan^ 






cyclohexane]-4*-carboxamide. 
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(10) transO-oxo-N<l-phenyl-4-pyrazolyl)spiro[4-azaisobe^ 
4'-caiboxainide, 

(11) trans-N-[l-(2-fluoiX)phenyI)-3-pyrazoIyl]-3-oxosp^^ 
cyclohexane]-4'-carboxamide, 

(12) trans-3-oxo-N-<l-phenyI-3-pyrazolyl)spiio[6-^^ 
4'-carboxamide, 

(13) trans-3-oxo-N-(2-phenyl-l ,23-triazol-4-yl)spiro[6-azaisobe^ 
cyclohexane]-4' -carboxamide, 

and phannaceutically acceptable salts and esters thereof. 

"Obesity^ is a condition in which there is an excess of body fat The operational 
definition of obesity is based on the Body Mass Index (BMT), which is calculated as body weight 
per height in meters squared (kg/m2). ^'Obesity'' refers to a condition whereby an otherwise 
healthy subject has a Body Mass Index (BMI) greater than or equal to 30 lcg/m2, or a condition 
whereby a subject with at least one co-moibidity has a BMI greater than or equal to 27 kg/m2. 
An "obese subjecf ' is an otherwise healthy subject with a Body Mass Lidex (BMI) greater than or 
equal to 30 kg/m2 or a subject with at least one co-morbidity with a BMI greater than or equal to 
27 kg/m2 A "subject at risk for obesity*' is an otherwise healthy subject with a BMI of 25 kg/m2 
to less than 30 kg/xn2 or a subject with at least one co-morbidity with a BMI of 25 kg/m2 to less 
than27kg/m2. 

The increased risks associated with obesity occur at a lower Body Mass Index 
CBMI) in Asians. In Asian countries, including Japan, "obesity" refers to a condition whereby a 
subject with at least one obesity-induced or obesity-related co-morbidity that requires weight 
reduction or that would be improved by weight reduction, has a BMI greater than or equal to 25 
kg/m2. In Asian countries, including Japan, an "obese subjecf ' refers to a subject with at least 
one obesity-induced or obesity-related co-morbidity that requires wei^t reduction or that would 
be improved by weight reduction, with a BMI greater than ot equal to 25 kg/m2. In Asian 
countries, a "subject at risk of obesity^ is a subject with a BMI of greater tiian 23 kg/m2 to less 
than25kg/m2. 

As used herein, the term "obesity" is meant to encompass all of the above 
definitions of obesity. 

Obesity-induced or obesity-related co-morbidities include, but are not limited to, 
diabetes, non-insuUn dependent diabetes melhtus - type 2, impaired glucose tolerance, impaired 
fasting glucose, insulin resistance syndrome, dyslipidemia, hypertension, hyperuricacidemia, 
gout, coronary artery disease, myocardial infarction, angina pectoris, sleep apnea syndrome, 
Pickwickian syndrome, fatty liver; cerebral infarction, cerebral thrombosis, transient ischemic 
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attack, orthopedic disorders, arthritis deformans, lumbodynia, emmeniopathy, and infertility. In 
particular, co-morbidities include: hypertension, hyperlipidemia. dyslipidemia, glucose 
intolerance, cardiovascular disease, sleep apnea, diabetes meHitus. and other obesity-related 
conditions. 

5 "Treatment" (of obesity and obesity-related disorders) refers to the administration 

of the compounds of the present invention to reduce or maintain the body weight of an obese 
subject. One outcome of treatment may be reducing the body weight of an obese subject relative 
to that subject's body weight immediately before the administration of the compounds of &e 
present invention. Anotiieroutcomeof treatment may be preventing body weight regain of body 

10 weight previously lost as a result of diet, exercise, or pharmacotherapy. Another outcome of 
treatment may be decreasing the occurrence of and/or the severity of obesity-related diseases. 

The treatment may suitably result m a reduction m food or calorie intake by the subject, 
including areduction in total food intake, or a reduction of intake of specific components of the 
diet such as carbohydrates or fats; and/or tiie inhiWtion of nutrient absorption; and/or the 
15 inhilntion of the reduction of metaboUc rate; and m weight reduction in patients in need thereof. 
The treatment may also result in an alteration of metaboUc rate, such as an increase in metabolic 
rate, rather than or in addition to an inhibition of the reduction of metabolic rate; and/or in 
minimization of tiie metaboUc resistance tiiat normally results from weight loss. 

'^Prevention" (of obesity and obesity-related disorders) refers to tiie administration 
20 of the compounds of the present invention to reduce or maintain the body weight of a subject at 
liskof obesity. Oneoutcomeof prevention may be reducmg tiie body weight of a subject at risk 
of obesity relative to tiiat subject's body weight immediately before tiie administration of ttie 
compounds of tiie presentinvention. Anotiieroutcomeof prevention may be preventing body 
weight regain of body weight previously lost as a result of diet, exercise, orpharmacotiierapy. 
25 Anotiier outcome of prevention may be preventing obesity from occurring if tiie treatinent is 
administered prior to tiie onset of obesity in a subject at risk of obesity. Anotiier outcome of 
prevention may be decreasing tiie occunence and/or severity of.obesity-related disorders if tiie 
treatment is administered prior to tiie onset of obesity in a subject at risk of obesity. Moreover, if 
treatinent is commenced in abeady obese subjects, such treatment may prevent tiie occurrence, 
30 progression or severity of obesity-related disorders, such as. but not limited to. arteriosclerosis, 
Type n diabetes, polycystic ovarian disease, cardiovascular diseases, osteoarttmtis, 
dermatological disorders, hypertension, insulin resistance, hypei!chole8teK>lemia. 
hypertriglyceridemia. andcholeUthiasis. 

The obesity-related disorders herein are associated witii. caused by, or result from 
35 obesity. Examples of obesity-related disorders include overeating and bulimia, hypertension. 



-74- 



wo 2004/012671 



PCT/US2003/024280 



diabetes, elevated plasma insulin concentrations and insulin resistance, dyslipidemias, 
hyperlipidemia, endometrial, bieast, prostate and colon cancer, osteoarthritis, obstructive sleep 
apnea, cholelithiasis, gallstones, heart disease, abnormal heart rhythms and arrythmias, 
myocardial infarction, congestive heart failure, coronary heart disease, sudden deatii, stxote, 
polycystic ovarian disease, craniopharyngioma, the Prader-Willi Syndrome, Erolilich's syndrome, 
GH-deficient subjects, normal variant short stature. Turner's syndrome, and other pathological 
conditions showing reduced metabolic activity or a decrease in resting energy expenditure as a 
petcentJ^ of total f at-lBree mass, e.g, children with acute lymphoblastic leukemia. Further 
examples of obesity-related disorders are metabolic syndrome, also known as syndrome X, 
insulin resistance syndrome, sexual and reproductive dysfunction, such as infertility, 
hypogonadism in males and hirsutism in females, gastrointestinal motility disorders, such as 
obesity-related gastro-esophageal reflux, respiratory disorders, such as obesity-hypoventilation 
syndrome (Kckwickian syndrome), cardiovascular disorders, inflammation, such as systemic 
inflammation of the vasculature, arteriosclerosis, hypercholesterolemia, hyperuricaemia, lower 
back pain, gallbladder disease, gout, and kidney cancer. The compounds of the present invention 
are also useful for reducing the risk of secondary outcomes of obesity, such as reducing the risk 
of left ventricular hypertrophy. 

The term "diabetes," as used herein, includes both insulin-dependent diabetes 
mellitus (i.e., DDDM, also known as type I diabetes) and non-insulin-dependent diabetes 
mellitus (i.e., NIDDM, also known as Type II diabetes. Type I diabetes, or insulin-dependent 
diabetes, is the result of an absolute deficiCTcy of insulin, the hormone which regulates 
glucose utilization. Type H diabetes, or insulin-independent diabetes (i.e., non-insulin- 
dependent diabetes mellitus), often occurs in the face of normal, or evm elevated levels of 
insulin and appears to be the result of the inability of tissues to respond appropriately to 
insulin. Mostof the Type n diabetics are also obese. The compounds of the present 
invention are useful for treating botfi Type I and Type n diabetes. The compounds are 
especially efiective for treatmg Type II diabetes. The compounds of the present invention are 
also useful for treating and/or preventing gestational diabetes mellitus. 

It will be appreciated that for the treatment or prevention of migraine, a compound 
of the present invention may be used in conjunction with other anti-migraine agents, such as 
ergotamines or 5-HTi agonists, especially sumatriptan, naratriptan, zolmatriptan or rizatriptan. 

It will be appreciated that for the treatment of depression or anxiety, a compound 
of the present invention may be used in conjunction with other anti-depressant or anti-anxiety 
agents. 



-75- 



wo 2004/012671 PCT/US2003/024280 



Suitable classes of anti-depiessant agents include norepinephrine reuptake 
inhibitors, selective serotonin reuptake inhibitors (SSRIs). monoaniine oxidase inhibitors 
(MAOIs), reversible inhibitors of monoamine oxidase (RMAs), serotonin and noradrenaline 
reuptake inhibitois (SNRIs), corticotropin releasing factor (CRF) antagonists, a-adrenoreceptor 
5 antagonists, neurokinin-1 receptor antagonists and atypical anti-depressants. 

Suitable norepinephrine reuptake inhibitors include tertiary amine tricyclics and 
secondary amine tricycUcs. Suitable examples of tertiary amine tricycUcs include: amitriptyUne. 
clomipramine, doxepin,imipramine and trimipramine.andpharmaceuticaUyaccepte^^^ 

thereof Suitable examples of secondary amine tricycUcs include: amoxapine, desipramme. 
10 mapiotiline,nortriptylmeandprotriptyline.andphaimaceuticaUyacceptablesaltsto^^ 

Suitable selective serotonin reuptake inhibitors include: fluoxetine, fluvoxamine, 
paroxetine, imipramine and sottaline, and pharmaceutically acceptable salts thereof. 

Suitable monoamine oxidase inhibitors include: isocarboxazid, phenelzine, 
tranylcypromine and selegiline, and phaimaceuticaUy acceptable salts thereof . 
j5 Suitable reversible inhibitors of monoamine oxidase include: moclobemide, and 

pharmaceutically acceptable salts thereof. 

Suitable serotonin and noradrenaline reuptake inhibitors of use in the present 
invention include: venlafaxine. andpharmaceuticaUy acceptable salts thereof. 

Suitable CRF antagonists include tiiose compounds described in International 
. 20 Patent Specification Nos. WO 94/13643. WO 94/13644, WO 94/13661. WO 94/13676 and WO 
94/13677. 

Suitable neurokinin-1 receptor antagonists may be peptidal or non-peptidal m 
nature, however, die use of a non-peptidal neurokinin-l receptor antagonist is preferred. In a 
preferred embodiment, the neurokinin-1 receptor antagonist is a CNS-penettant neuroMmn-l 
25 receptor antagonist Inaddition.forconveniencetheuseof an orally active neurotanm-1 

receptor antagonist is preferred. To facilitate dosing, it is also preferred that the neurokmm-l 
receptor antagonist is a long acting neurokinin-1 receptor antagonist. An especially preferred 
dass of neurokmin-1 receptor antagonists of use in the present invention are tiiose compounds 

which are orally active and long acting. 

30 Neurokinin-1 receptor antagonists of use in the present invention are fully 

described, for example. inU.S. Patent Nos. 5.162.339, 5,232,929. 5,242.930, 5.373.003. 
5 387 595 5,459,270, 5.494.926. 5,496,833, 5,637,699; European Patent PubKcation Nos. EP 0 
3^ 390 0 394 989. 0 428 434. 0 429 366. 0 430 771, 0 436 334. 0 443 132. 0 482 539. 0 498 
069 0 499 313. 0 512 901. 0 512 902. 0 514 273. 0 514 274. 0 514 275, 0 514 276, 0 515 681, 0 

35 517 589, 0 520 555. 0 522 808. 0 528 495. 0 532 456. 0 533 280, 0 536 817. 0 545 478. 0 558 
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156, 0 577 394, 0 585 913, 0 590 152, 0 599 538, 0 610 793, 0 634 402, 0 686 629, 0 693 489, 0 
694 535, 0 699 655, 0 699 674, 0 707 006, 0 708 101, 0 709 375, 0 709 376, 0 714 891, 0 723 
959, 0 733 632 and 0 776 893; PCT Intemational Patent Publication Nos. WO 90/05525, 
90/05729, 91/09844, 91/18899, 92/01688, 92/06079, 92/12151, 92/15585, 92/17449, 92/20661, 

5 92/20676, 92/21677, 92/22569, 93/00330, 93/00331, 93/01159, 93/01165, 93/01169, 93/01170, 
93/06099, 93/09116, 93/10073, 93/14084, 93/14113, 93/18023, 93/19064, 93/21155, 93/21181, 
93/23380, 93/24465, 94/00440, 94/01402, 94/02461, 94/02595, 94/03429, 94/03445, 94/04494, 
94/04496, 94/05625, 94/07843, 94/08997, 94/10165, 94/10167, 94/10168, 94/10170, 94/11368, 
94/13639, 94/13663, 94/14767, 94/15903, 94/19320, 94/19323, 94/20500, 94/26735, 94/26740, 

10 94/29309, 95/02595, 95/04040, 95/04042, 95/06645, 95/07886, 95/07908, 95/08549, 95/1 1880, 
95/14017, 95/15311, 95/16679, 95/17382, 95/18124, 95/18129, 95/19344,.95/20575, 95/21819, 
95/22525, 95/23798, 95/26338, 95/28418, 95/30674, 95/30687, 95/33744, 96/05181, 96/05193, 
96/05203, 96/06094, 96/07649, 96/10562, 96/16939, 96/18643, 96/20197, 96/21661, 96/29304, 
96/29317, 96/29326, 96/29328, 96/31214, 96/32385, 96/37489, 97/01553, 97/01554, 97/03066, 

15 97/08144, 97/14671, 97/17362, 97/18206, 97/19084, 97/19942, 97/21702, 97/49710, 98/24438- 
98/24441, 98/24442-98/24445, 02/16343, and 02/16344; and in British Patent PubKcation Nos. 2 
266 529, 2 268 931, 2 269 170, 2 269 590, 2 271 774, 2 292 144, 2 293 168, 2 293 169, and 2 
302689. 

Specific neuroldnin-l receptor antagonists of use in the present invention include: 
■ 20 (1) (±)-(2R3R,2S3S>N-{[2-cyclopropoxy-5-(trifluoromethoxy)-phenyl]niethyl}-2- 
ph^yIpipeiidin-3-aiDine; 

(2) 2-(SH3,5-bis(tiiflu<mMnethyl)ben2yloxy>3(SH4-fluorophenyI)-4-(3-^^^ 
l,2,4-t]iazolo)methyl)morpholinB; 

(3) 2-(R)-(l-(R)-(3,5-bis(trifluaromethyl)phenyl)ethoxy)-4-(3-(5-oxo-lH,4H-l,2,4- 
25 triazolo)meth^)-3-(S)-pbirayl-moipholinB; 

(4) 2-(S>(3,5-bis(trifluorometiiyl)ben2yloxy)-4-(3-(5-Qxo-m,4H-l,2,4-triazolo)melh^^^ 
(S)-phenyl-morphoIine; 

(5) 2-(R)-(l-(R)-(3,5-bis(trifluoromethyl)phenyl)ethoxy)-3-(SH4-fluorophenyl)-4-(3-(5-oxo- 
lH,4H-l,2,4-triazolo)methyl)morpholine; 

30 (6) 2-(R)-(l-(R)-(3,5-bis(trifluoromethyl)phOTyl)ethoxy)-4-(5-CN,N-diniethylajim . 
l,2,3-triazol-4-yl)niethyl-3-(S>phenylinorpholine; 

(7) 2-(R)-(l-(RH3,5-bis(tiifluoromethyl)phenyl)ethoxy)-4-(5-(N,N-dimeth^ 
l,2,3-triazol-4-yl)methyl-3-(S)-(4-fluoropheiiyl)niO!rpholine; 

(8) (3S,5R,6S)-3-[2-cycloprcq)Oxy-5-(trifluoromethoxy)phenyl]-6-phenyl-l-oxa-7-aza- 
35 spiio[4.5]decane'. 
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(9) (3R,5R,6S>3-[2-<:yclopropoxy-5-(trifluoroinethoxy^^ 
spiro[4.S]decane; 

(10) 2-(Jl>(lKS>(3,5-bis(trifluQromethyl)phenyl)-2-^^ 
4-(l^,4-triazoI-3-yl)me%lmorphoIine; 

5 (11) 2-(RHl-(RH3,5-bis(limuQromethyI)phenyl)ethoxy>^ 
m(mophosphoryl-5<>x(>-lH-l,2,4-triazolo)methyl)mo^^ 

(12) 2.(R)Kl-(R)-(3>5-bis(trifIuoromethyl)phenyl)ethoxy>3-(S>( 
monophosphoryl-5-<)xo-lH-l,2,4-tiiazolo)inethyl)morpholine; 

(13) 2-(R)Kl-(R)-(3,5-bis(trifIuoromethyl)phenyI)ethoxy>3-(S)-(4-fluoro^^ 
10 monophosphoryl-5-oxo-lH-l ,2,4-triazolo)methyl)morpholiiie; 

(14) 2>(R)-(l-(R)-(3^-bis(trifluoromethyl)phenyl)ethoxy)-3HS)-^^ 
oxyphosphoryl-lH4,2,4-triazolo)inethyl)moipholine; 

(15) 2KS)-(l-(R)-(3,5-bis(timuQromethyl)phenyl)ethoxy)-3KS)- 
monophosphoryl-5K)X(>4H-l^,4-triazolo)methyl)mar^^ 

15 (16) 2-(R)-(l-(R>(3^-bis(trmuoromethyl)phmyl)ethoxy)-4-(4-NJJ-d^ 
yl>3-(S)-(4-fluosrophenyl)niorpholine; 
or a phannaceutically acceptable salt thereof. 

Suitable atypical anti-depressants include: bupropion, lithium, nefazodone, 
trazodone and viloxazine, and pharmaceutically acceptable salts thereof. 
20 Suitable classes of anti-anxiety agents include benzodiazepines and S-HTiA 

agonists or antagonists, especially 5-HTi A partial agonists, and corticotroirin releasing factor 
(CRF) antagonists. 

Suitable benzodiazepines include: alprazolam, chlordiazepoxide, clonazepam, 
chlorazepate, diazepam, halazepam, lorazepam, oxazepam andprazepam, and pharmaceutically 

25 acceptable salts thereof. 

Suitable 5-HTi A receptor agonists or antagonists include, in particular, the 5- 

HTi A receptor partial agonists buspirone, flesinoxan, gepirone and ipsapirone, and 
phaimaceuticaUy acceptable salts thereof. 

Suitable corticotropin releasing factor (CRF) antagonists include those previously 

30 discussed herein. 

As used herein, the term "substance abuse disorders" includes substance 
dependence or abuse with or without physiological dependence. The substances associated with 
these disorders are: alcohol, amphetamines (or amphetamine-like substances), caffeine, cannabis, 
cocaine, hallucinogens, inhalants, marijuana, nicotine, opioids, phencyclidine (or phencyclidine- 
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like compoimds), sedative-hypnotics or benzodiazepines, and other (or unknown) substances and 

combinations of all of the above. 

In particular, the term "'substance abuse disorders" includes drug Mdthdrawal 

disorders such as alcohol withdrawal with or vtdthout peiceptual disturbances; alcohol 
5 withdrawal delirium; amphetamine withdrawal; cocaine withdrawal; nicotine withdrawal; opioid 

withdrawal; sedative, hypnotic or anxiolytic withdrawal with or without perceptual disturbances; 

sedative, hypnotic or anxiolytic withdrawal delirium; and withdrawal symptoms due to other 

substances. It will be appreciated that reference to treatment of nicotine withdrawal includes the 

treatment of symptoms associated with smoking cessation. 
10 Other "'substance abuse disorders" include substance-induced anxiety disorder 

with onset during withdrawal; substance-induced mood disorder with onset during withdrawal; 

and substance-induced sleep disorder wifli onset during withdrawal 

It will be appreciated that a combination of a conventional antipsychotic drug with 

a CB I receptor modulator may provide an enhanced effect in the treatment Sucha 
15 combination would be expected to provide for a rapid onset of action to treat a manic episode 

thereby enabling prescription on an "as needed basis". Furthermore, such a combination may 

enable a lower dose of the antispychotic ^ent to be used without compromising the efficacy of 

the antipsychotic agent, thereby minimizing the risk of adverse side-effects. A yet further 

advantage of such a combination is that, due to the action of the CBl receptor modulator, adverse 
20 side-effects caused by the antipsychotic agent such as acute dystonias, dyskinesias, akaihesia and 

tremor may be reduced or prevented. 

Thus, according to a further aspect of the present invention there is provided the 

use of a CBl receptor modulator and an antipsychotic agent for the manufacture of a medicament 

for the treatment or prevention of mania. 
25 The present invention also provides a method for the treatment or prevention of 

mania, which method comprises administration to a patient in need of such treatment or at risk of 

developing mania of an amount of a CBl receptor modulator and an amount of an antipsychotic 

agent, such that together they give effective relief. 

In a further aspect of the present invention, there is provided a pharmaceutical 
30 composition comprising a CBl receptor modulator and an antipsychotic agent, together with at 

least one pharmaceutically acceptable carrier or exdpient 

It will be appreciated that the CBl receptor modulator and the antipsychotic agent 

may be present as a combined preparation for simultaneous, separate or sequential use for the 

treatment or prevention of mania. Such combined preparations may be, for example, in the form 
35 ofatwinpack. 
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M a further or altenotadve aspect of the present invention, there is therefore 
provided a product comprising a CB 1 receptor modulator and an antipsychotic agent as a 
combined preparation for simultaneous, separate or sequential use in the treatment or prevention 
of mania. 

5 ft will be appreciated that when using a combination of the present invention, tiie 

CBl receptor modulator and the antipsychotic agent may be in the same pharmaceutically 
acceptable carrier and therefore administered simultaneously. They may be in separate 
pharmaceutical carriers such as conventional oral dosage forms which are taken simultaneously. 
The term "combination" also refers to flie case where tiie compounds are provided in separate 

10 dosage forms and are administered sequentially. Therefore, by way of example, the antipsychotic 
agent may be administered as a tablet and then, within a reasonable period of time, the CBl 
receptor modulator may be administered eith^ as an oral dosage form such as a tablet or a fast- 
dissolving oral dosage form. By a *f ast-dissolving oral formulation" is meant, an oral delivery 
form which when placed on the tongue of a patient, dissolves within about 10 seconds. 

15 Included within the scope of the present invention is the use of CB 1 receptor 

modulators in combination with an antipsychotic agent in the treatment or prevention of 
hypomania. 

It will be appreciated that a combination of a conventional antipsychotic drug with 
a CBl receptor modulator may provide an enhanced effect in the treatment of schizophrenic 
20 disorders. Such a combination would be expected to provide for a rapid onset of action to treat 
schizophrenic symptoms thereby enabling prescription on an "as needed basis". Furthermore, 
such a combination may enable a lower dose of tiie CNS agent to be used witiiout compromising 
die efficacy of tiie antipsychotic agent, thereby minimizing die risk of advrase side-effects. A yet 
farther advantage of such a combination is that, due to the action of the CB 1 receptor modulator, 
25 adverse side^flfects caused by the antipsychotic agent such as acute dystonias, dyskinesias, 
akathesia and tremor may be reduced or prevented. 

As used herein, tiie term "schizophrenic disorders" includes paranoid, 
disorganized, catatonic, undifferentiated and residual schizophrenia; schizophreniform disorder, 
schizoaffective disorder; delusional disorder, brief psychotic disorder, shared psychotic disorder; 
• 30 substance-mduced psychotic disorder, and psychotic disorder not otiierwise specified. 

Other conditions commonly associated with schizophrenic disorders include self- 
injurious behavior (e.g. Lesch-Nyhan syndrome) and suicidal gestures. 

Suitable antipsychotic agents of use in combination with a CBl receptor 
modulator include the phenothiazme, thioxanthene, heterocyclic dibenzazepine, butyrophenone, 
35 diphenylbutylpiperidine and indolone classes of antipsychotic agpnt. Suitable examples of 
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phenothiazines include chlorpromazine, mesoridazine, thioridazdne, acetophenazine, 
fluphenazine, perphenazine and trifluoperazine. Suitable examples of thioxanthenes include 
chlorprothixene and thiothixene. Suitable exanoiples of dibenzazepines include clozapine and 
olanzapine. An example of a butyrophenone is l^operidoL An example of a 

S diphenylbutylpiperidine i$ pimozide. An example of an indolone is molindolone. Otider 

antipsychotic agents include loxapine, sulpiride and risperidone. It will be appreciated that the 
antipsychotic agents when used in combination with a CB 1 receptor modulator may be in the 
form of a phannaceutically acceptable salt, for example, chlorpromazine hydrochloride, 
mesoridazine besylate, thioridazine hydrochloride, acetophenazine maleate, fluphenazine 

10 hydrochloride, flurphenazine enathate, fluphenazine decanoate, trifluoperazine hydrochloride, 
thiothixene hydrochloride, haloperidol decanoate, loxapine succinate and molindone 
hydrochloride. Perphenazine, chlorprothixene, clozapine, olanzapine, haloperidol, pimozide and 
risperidone are commonly used in a non-salt form. 

Other classes of antipsychotic agent of use in combinalion with a CBl receptor 

1 5 modulator include dopamine receptor antagonists, especially D2, D3 and D4 dopamine receptor 
antagonists, and muscarinic ml receptor agonists. An example of a D3 dopamine receptor 
antagonist is the compound FNrU-99194A. An example of a D4 dopamine receptor antagonist is 
PNU- 101387. An example of a muscarinic ml receptor agonist is xanomeline. 

Another class of antipsychotic agent of use in combination with a CBl receptor 

20 modulator is the 5-HT2A receptor antagonists, examples of which include MDL100907 and 
fananserin. Also of use in combination with a CBl receptor modulator are the serotonin 
dopamine antagonists (SDAs) which are believed to combine 5-HT2A and dopamine receptor 
antagonist activity, examples of which include olanzapine and ziperasidone. 

Still further, NK-1 receptor antagonists may be favorably employed with the CB 1 

25 receptor modulators of the present invention. Preferred NK-1 receptor antagonists for use in the 
present invention are selected from the classes of compounds described in European Patent 
Specification No. 0 577 394, and Intemadonal Patent Specification Nos. 95/08549, 95/18124, 
95/23798, 96/05181, and 98/49710 (Apphcation No. PCT/GB97/01630). The preparation of 
such compounds is fully described in the aforementioned publications. 

30 Particularly preferred NK-1 receptor antagonists of use in the present invention 

include: (3S,5R,6S)-3~[2-cyclopropoxy-5-(trifluoroniethoxy)phenyl]-6-phenyl-l-oxa-7-aza- 
spiro[4.5]decane; 

(3R,5R,6S)-3-[2-cyclopropoxy-5-(trifluoromethoxy)phenyl]-6-phenyl-l-oxa-7-aza- 
spico[4.5]decane; 
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(±H22Sl?,2S3S;-N-{[2-cyclopr(>poxy-5-(tiffluoromethoxy)phenyl]met^^^ 
amine; 

2<S>(3,5-bi8(trifluoromethyl)benzyloxy)-3(S)-(4-fluorophenyl>4-P 

triazolo)inethyl)morpholine; 
5 2-(RHl-(RH3,5-bis(trifluoioinethyl)phenyl)ethoxyW3-(5-oxo-lH,4H-l^ 

3-(S)-pheiiyl-morpholine; 

2-(S>(3.5-his(trmuoromethyl)beiizyloxy)-4K3<5-oxo-lH,4H4^,4-triazo^^^^^ 
phenyl-morpholine; 

2-(R>(l-(R>(3.5-bis(trifluoromethyl)phenyl)ethoxy)-3-(SH4-fluoiophen3dW^ 

10 l,2,4-triazolo)methyl)morpholine; 

2-(R>(l-(RH3.^his(triflu<m>me1hyl)phenyl)ethoxy)-4-(5-(N^-^ 

triazol-4-yl)niethyl-3-(S>phenyImorpholine; 
2-(RHl-(RH3,5-bis(trifluQtoinethyl)ptienyl)ethoxy)-4-(5-(N;^-^ 
triazol-4-yi)methyl-3<S)-(4-fluoropheiiyl)morpholme; 
15 2-(RHlKRH3^-bis(trifluoromethyl)pheayl)e1hoxy)-3-(S)-(4-flaorophm^^ 
monophosphoryl-5-oxo-lH-l,2,4-triazolo)methyl)morpholine; 
2^JlHl-CR>(3,5-bis(trifluoromethyl)phenyl)ethoxy)-3-(S)-(4-fluoiophenyl)-4-(3-(l- 

moQophosphoryl-5-oxo-lH-l^,4-triazolo)methyl)morpholine; 
2-(R>(l-(RH3^-bis(trifluoromethyl)phenyl)ethoxy>3-(SH4-nuorophenylW 
20 monophosphoryl-5-oxo-lH-l^,4-triazolo)ii)ethyl)morpholine; 

2-(R)-(l-(R)-(3,5-Ws(timuoroniethyl)pheayl)ethoxy>3KSM4-flu<m)pheiv^^ 
oxyphosphoryl-lH-l^,4-triazolo)methyl)m0rpholine; 

2-(SKl<RK3^-Ws(trifluoromethyl)phenyl)ethoxy>3-(SM4-fluotophenylW^ 
moiK)phosphoryl-5K)xo-4H-i;2,4-triazolo)metliyl)moipholme; 
25 2-(RHl-(RH3>bis(timuoromelhyl)phenyl)ethoxy)-4<4-NJ^-dk^^ 
(S)-(4-fluoiophenyl)morpholme; 

2KR)-(l-(S)-(3,5-bis(trffluoromethyl)phenyl)-2-hydroxyethoxy)-3<SH4-fluoro^^^ 

tria2ol-3-yl)methylmoipholine 
or aphannaceutically acceptable salt thereof. 
30 It will be appreciated that a combination of a conventional anti-asthmatic drug 

with a CBl receptor modulator may provide an enhanced effect in the treatment of asthma. 

Thus, according to a further aspect of the present invention there is provided the 
use of a CBl receptor modulator and an anti-astfunatic agent for the manufacture of a 
medicament for the treatment or prevention of asthma. 
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The present invention also provides a method for the treatment or prevention of 
asthma, which method comprises administration to a patient in need of such treatment an amount 
of a compound of the present invention and an amount of an anti-asthmatic agent, such that 
together they give effective relief. 

S Suitable anti-asthmatic agents of use in combination with a compound of the 

present invention include, but arc not limited to: (a) VLA-4 antagonists such as natalizumab and 
the compounds described in US 5,510,332, WO97/03094, WO97/02289, WO96/40781, 
W096/22966, WO96/20216, WO96/01644, WO96/06108, W095/15973 and WO96/31206; (b) 
steroids and corticosteroids such as beclomethasone, methylprednisolone, betamethasone, 

10 prednisone, dexamethasone, and hydrocortisone; (c) antihistamines (Hl-histamine antagonists) 
such as bromopheniramine, chlorpheniramine, dexchlorpheniramine, triprolidine, clemastine, 
diphenhydramine, diphenylpyraline, tripelennamine, hydroxyzine, methdilazine, promethazine, 
tiimeprazine, azatadine, cyproheptadine, antazoline, pheniramine pyrilamine, astemizole, 
terfenadine, loratadine, desloratadine, cetirizme, fexofenadme, descarboethoxyloratadine, and the 

IS like; (d) non-steroidal anti-asthmatics including P2-agonists (such as terbutaline, metsqproterenol, 
fenoterol, isoetharine, albuterol, Wtolterol, salmeterol, epinephrine, and pirbuterol), theophylline, 
cromolyn sodium, atropine, ipratropium bromide, leukotriene antagonists (such as zafirlukast, 
montelukast, pranlukast, iralukast, pobilukast, and SKB-106,203), and lexikotriene biosynthesis 
mhibitors (such as zileuton andBAY-1005); (e) anti-cholinergic agents including muscarinic 

20 antagonists (such as ipratropium bromide and atropine); and (f) antagonists of the chemokine 
receptors, especially CCR-3; and pharmaceutically acceptable salts thereof. 

It will be appreciated that a combination of a conventional anti-constipatton drag 
with a CBl receptor modulator may provide an enhanced effect in the treatment of constipation. 

Thus, according to a further aspect of the present invention there is provided the 

25 use of a CB 1 receptor modulator and an anti-constipation agpnt for the manufacture of a 
medicament for the treatment or prevention of constipation. 

The present inv^tion also provides a method for the treatment or prevention of 
constipation, which method comprises administration to a patient in need of such treatment an 
amount of a compound of the present invention and an amount of an anti-constipation agent, 

30 such that together they give effective relief. 

It will be appreciated that a combiiiation of a conventional anti-constipation drug 
with a CB 1 receptor modulator may provide an enhanced effect in the treatment of chronic 
intestinal pseudo-obstruction. 
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Thus, according to a further aspect of the present mvention there is provided the 
use of a CBl receptor modulator and an anti-constipation agent for the manufacture of a 
medicament for the treatment or prevention of chronic intestinal pseudo-obstruction. 

The present invention also provides a method for the treatment or prevention of 
5 chronic intestinal pseudo-obstruction, which method comprises administration to a patient m 
need of such treatment an amount of a compound of the present invention and an amount of an 
anti-constipation agent, such that together they give effective relief. 

Suitable anti-constipation agents of use in combmation with a compound of flie 
present invention include, but are not limited to, osmotic agents, laxatives and detergent laxatives 
10 (or wetting agents), buUdng agents, and stimulants; and pharmaceutically acceptable salts 
thereof. 

A particularly suitable class of osmotic agents include, but are not limited to 
sorbitol, lactulose, polyethylene glycol, magnesium, phosphate,and sulfate; and pharmaceutically 
acceptable salts thereof . 

15 A particularly suitable class of laxatives and detergent laxatives, include, but are 

not limited to, magnesium, and docusate sodium; and pharmaceutically acceptable salts thereof. 

A particularly suitable class of bulking agents include, but are not limited to, 
psyllium, methylcellulose, and calcium polycarbophil; and pharmaceutically acceptable salts 
thereof. 

20 A particularly suitable class of stimulants include, but are not limited to, 

anthroqumones, and phenolphthalem; and pharmaceutically acceptable salts thereof. 

It will be appreciated that a combination of a conventional anti-cirrhosis drag with 
a CBI receptor modulator may provide an enhanced effect in the treatment of cnifaosis of the 
liver. 

25 Thus, according to a furflier aspect of tiie present invention there is provided tiie 

use of a CB 1 receptor modulator and an anti-cirrhosis agent for tiie manufacture of a medicament 
for the treatment or prevention of cirrhosis of the liver. 

The present invention also provides a metiiod for tiie treatment or prevention of 
cirrhosis of the liver, which method comprises administration to a patient in need of such 

30 treatment an amount of a compound of the present invention and an anti-cirrhosis agent, such 
that together they give effective relief. 

Suitable anti-cinfaosis agents of use in combination with a compound of the 
present invention include, but are not Umited to, corticosteroids, peniciflamine, colchicine, 
interfeion-Y, 2-oxoglutarate analogs, prostagjlandm analogs, and otiier anti-inflammatory drugs 
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and antimetabolites such as azathiopiine, methotrexate Jeflunamide, indomethacm, naproxen, 
and 6-mercaptopiiiine; and phannaceutically acceptable salts thereof. 

The method of treatment of this invention comprises a method of modulating the 
CBl receptor and treating CBl receptor mediated diseases by administering to a patient in need 
5 of such treamient a non-toxic therapeutically effective amount of a compound of this invention 
that selectively ant£^onizes the CBl receptor in preference to the other CB or G-protein coupled 
receptors. 

The term "therapeutically effective amount" means the amount the compound of 
structural formula I that will elicit the biological or medical response of a tissue, system, animal 

10 or human that is being sought by the researcher, veterinarian, medical doctor or other clinician, 
which includes alleviation of the symptoms of the disorder being treated. .The novel methods of 
treatment of this invention are for disorders known to those skilled in the art The term 
''mammal" includes humans. 

The weight ratio of the compound of the Formula I to the second active ingredient 

15 may be varied and will depend upon the effective dose of each ingredient. Generally, an 

effective dose of each will be used. Thus, for example, when a compound of the Formula I is 
combined with a P-3 agonist the weight ratio of the compound of the Formula I to the P-3 
agonist will generally range from about 1000:1 to about 1:1000, preferably about 200:1 to about. 
1:200. Combinations of a compound of the Formula I and other active ingredients will generally 

20 also be within the aforementioned range, but in each case, an effective dose of each active 
ingredient should be used. 

Abbreviations used in the following Schemes and Examples: 





Ac: 


acyl 




brine: 


saturated sodium chloride solution 


25 


DMAP: 


4-dimeihylaminopyridine 




DMF: 


dimethylfonnamide 




DMSO: 


dimethylsulfoxide 




EDC: 


l-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride 




Et: 


ethyl 


30 


gorgm: 


gram 




horhn 


hours 




HOAc: 


acetic acid 




HOBt: 


1-hydroxybenzotriazole 




HPLC: 


high pressure liquid chromatography 


35 


HPLC/MS: 


high pressure liquid chromatography/mass spectroscopy 
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in vacuo: 


rotoevaporation 


LC-MSorLCMS: 


liquid chromatography-mass spectrum 


Mb: 


methyl 


mg: 


milligram 


MHz: 


megahertz 


min: 


minutes 


mL: 


milliliter 


MPLC: 


medium pressure Uquid chromatography 


MS orms: 


mass spectrum 


N/A: 


Not applicable 


Ph: 


phenyl 


lb 


round bottom 


rtorRT: 


room temperature 


Rt: 


retention time 


TFA: 


trifluoroacetic acid 


THF: 


tetrahydrofuran 


TLC: 


thin layer chromatography 


uL, ul. 






microUter 


UV: 


ultra-violet 



The following reaction schemes illustrate methods which may be employed for 
the synthesis of the novel furo[23-i^]pyridines of structural formula I described in this invention. 
All substituents are as defined above unless indicated otherwise. Several strategies based upon 
synthetic transformations known in the literature of organic synthesis may be employed for the 

25 preparation of the title compounds of general formula I. A preferred synthetic process which is 
shovm retrosynthetically in reaction Scheme 1 proceeds through a suitably substituted 2-pyridone 
of general formula 2 wherein the substituent labeled X is a functional group as described below. 
The 2-pyridone of general formula 2 is in turn derived from a i;2-diarylethanone of general 
formula 1. Reaction Schemes 2-1 1 illustrate in detail the preferred methods for the synthesis of 

30 the title compounds of general formula I in the forward sense. 

Scheme 1 
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1,2-Diarylethanones of general formula 1 may be available commercially or they 
can be synthesized using one of several methods known in the art of organic synthesis. Scheme 2 
illustrates two methods for the synthesis of the 1,2-diarylethanones of general formula 1. In the 

5 first example (equation 1), a substituted arylmethyl bromicie of general formula 3 is converted to 
a Grignard reagent with magnesium metal in a solvent such as THF at a temperature between 
room temperature and the refluxing temperature of the solvent The resulting Grignard reagent is 
then added to a substituted arylnitrile of general formula 4. Acidic hydrolysis of the reaction 
mixture followed by extraction of the organic product affords a 1 ,2-diarylethanone of general 

10 formula 1 as shown. An alternative synthesis of i;2-diarylethanones 1 which is preferred when 
either of the aryl groups Arl or Ar2 ate optionally substituted with functional groups that are 
reactive with Grignard reagpnts is shown at the bottom of reaction Scheme 2 (equation 2), Here 
a substituted arylacetic acid of general formula 5 is reacted at low temperature (-78° to -50°C) 
with two equivalents of a strong base such as lithium bis(trimethylsilylamide) in an aprotic 

15 solvent such as THF. This doubly deprotonates the arylacetic acid 5 and generates a dianion 
which undergoes a Dieckmann reaction when the substituted arylcarboxylate ester of general 
formula 6 is added. In this modification of the Dieckmann reaction, the intermediate P-keto add 
smoothly decarboxylates and a 1,2-diarylethanone of general formula 1 is produced. 

20 Scheme 2 

Mg, EtgO 



3 4 




Ai^ Ar^^O (eq. 1) 



O LiN(TMS)2,THF 

5 6 1 
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Reaction Scheme 3 illustrates two methods for the conversion of the 1 ,2- 



diarylethanone of general formula 1 into the 2-pyridones of general formula 2 where the position- 
3 substituent (X in formula 2, Scheme 1) is a cyano group. This transformation is conducted 
usmg one of the two methods illustrated in reaction Scheme 3, and the preferred method depends 

. 5 upon the selection of the substituent R3 in the resulting 2-pyridone (2), When it is desired that 
the R3 substituent be a hydrogen atom, then the 1,2-diarylethanone of general formula 1 is first 
converted to a vinylogous amide of general fonnula 7 by reaction with an NyN- 
dimethylformamide dimethylacetal as shown in equation 1. The condensation reaction is 
conducted using the DMF acetal as the reaction solvent at an elevated temperature, typically 

10 between room temperature and 150**C, and tiie vinylogous amide 7 is produced as a mixture of E 
and Z diastereoisomers. la the second step of this sequence, the vin)dogoi^ amide 7 is 
condensed with cyanoacetamide to afford the 2-pyridone of general formula 2 (X = CN). The 
reaction is usually conducted in a polar aprotic solvent such as DMF m the presence of a strong 
base such as an alkali metal hydride or alkoxide. 

15 Equation 2 at the bottom of reaction Scheme 3 illustrates an altemative procedure 

for the preparation of 2-pyridones of general formula 2 which may afford a superior overall yield 
in cases where the R3 substituent is chosen to be a group other than a hydrogen atom. In this 
sequence, the 1,2-diarylethanone 1 is first condensed with an ortho-QSt&i of general formula 8 to 
afford vinylogous esters of general formula 9 as a mixture of E and Z diastereoisomers. The 

20 vinylogous esters of general formula 9 may theu be condensed with cyanoacetamide as described 
above to afford 2-pyridones of general formula 2. 

Scheme 3 

NMe2 




9 
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Two methods for the final stage of the synthesis of the novel compounds of 
general fomula I aie fflustrated in reaction Schemes 4 and 5. In reaction Scheme 4, a 2-pyridone 
of general formula 2 is subjected to an alkylation reaction with an electrophilic rea^nt of general 
formula 10. In general formula 10, the Rl substituent is as defined above and the group Y is a 

5 leaving group such as a halogen, mesylate, triflate or the like. The alkylation of the 2-pyridone 
(2) is performed in a polar, aprotic solvent such as DMF using one of a variety of bases such as 
an alkali metal carbonate or hydroxide. Deprotonation of the 2-pyiidone of general formula 2 
affords an ambident anion, which upon alkylation affords a mixture of the O-alkylated product of 
general formula 11 and the JV-alkylated product of general formula 12. The desired product is the 

10 O-alkylated isomer of general formula 11, which may be purified fix>m the reaction mixture usmg 
standard methods such as silica gel chromatography. When the Rl substituent is an electron- 
withdrawing group, the pKa of the methylene adjacent the Rl substituent may be sufficiently low 
that it is deprotonated following the alkylation reaction, fa such an instance, the O-alkylated 
product of general formula 11 cyclizes via an intramolecular nucleophilic attack of the 

15 deprotonated methylene group upon the adjacent nitrile and the title compound of general 

fomiula I where R2 is an amino group (13) is produced. In cases where the cyclization of the O- 
alkylated product of general formula 11 is not spontaneous, it is first purified ftom the reaction 
mixture and then subjected to treatment with a strong base such as lithium 
bis(trimethylsilylamide) in an aprotic solvent such as THF to afford the title compounds of 

20 general formula I. 



Scheme 4 




13(I;R^ = NH2) 
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Reaction Scheme 5 illustrates an alternative method for the conversion of 
compounds of general f onnula 2 to the title compounds of ^neral formula I, In this sequence 
the 2-pyridone of general formula 2 is first chlomated to afford a 2-chlaropyridine derivative of 
gpneral formula 14. The chlorination reaction can be accomplished using several chlorination 
reagents. For instance, treatment of 2 with oxalyl chloride in an inert solvent such as methylene 
chloride produces the 2-chIoropyridine 14. This chlorination is typically conducted at 
temperatures between room temperature and the reflux temperature of the solvent being used for 
periods of 1-24 hours. Alternatively, heating the 2-pyridone 2 with phosphorus oxychloride in 
the absence of a solvent at a temperature between room temperature and 105°C also affords the 
2-chloropyridine of general formula 14. The resulting 2-chloropyridine (14) is then subjected to 
a nucleophilic aromatic substitution reaction using an alcohol of general formula 15 bearing ±e 
r1 substituent and the 2-substituted pyridine of general formula 11 is produced. This reaction is 
conducted in a suitable qvotic solvent such as toluene, DMF or a halocarbon solvent and in the 
presence of a base such as an alkali metal carbonate or alkoxide. While this method of 
converting the 2-pyridone of general formula 2 to compounds of general formula 11 is a two-step 
process, it has the advantage of not producing the undesired iST-alkylated product of general 
formula 12 which is formed in the one-step process illustrated in reaction Scheme 4. 

Scheme 5 




11 13(I;R^ = NH2) 

From the discussion above it is seen that when the position-3 substituent in 
compounds of general formula 2 is a cyano group, as illustrated in reaction Schemes 4 and 5, 
then the resulting substituent R2 in the title compound of general formula I becomes a primary 
amino group (R2 = NH2). Hie primary amino group of compounds of general formula 13 
derived using these procedures may be converted to a variety of alternative functional groups that 
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are within the scope of the definition of the substituent R2 defined above using methods known 
in the art of organic synthesis. For instance the amino group in compounds of general formula 
13 may be converted to amides, carbamates, or ureas {!€), and sulfonamides or sulfonylureas 
(17) by reaction with Ihe appropriate acylating (e.g. RCCOQ) or sulfonylating (e.g. RCSO2CI) 
reagents respectively, as outlined in reaction Scheane 6. When a corrpound of ^eral formula 
13 is reacted with an excess of the acylating or sulfonylating reagents shown in reaction Scheme 
6, the amino group may be acylated or sulfonylated twice resulting in the carboxunide (18) or 
sulfonimide (19) derivatives as shown. 



10 




Scheme 6 




0 (I;R2 = NHC0R«») 



excess 
f¥=COCI 



17 



(I;R2 = NHS02R'0 



excess 
R'^SOzCI. 




18 

(1;R2 = NC0R^2 



rS j^-S02H» 




19 



(1;R2 = N(S02R'02 



15 



The primary amino groiq) in con^wunds of general formula 13 may also be 
elaborated into other groups that are within the scope of the definition of the substituent R2 using 
allcylation reactions, reductive aidnations, Michael additions etc. For example, allgrlation of 
compounds of general formula 13 using an alkylating agent of general formula 20 in the presence 
of a base affords die mono- or di-alkylated derivatives of general formula 21 as shown in 
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equation 1 of reaction Scheme 7. It is also recognized that it is possible to employ the 
compounds of general formula 13 in a sequence that combines the acylation or sulfonylation 
reactions shown in reaction Scheme 6 with the aDcylation reaction illustrated in reaction Scheme 
7. For instance when a compound of general formula 16 is subjected to the iV-alkylation 

5 reaction, an iV-alkylcarboxamide of general formula 23 is the product as shown in equation 2 of 
reaction Scheme 7. Similarly, the alkylation of a compound of general formula 17 affords an N- 
alkylsulfonamide of general formula 24 (eq. 3). The compounds of general formulae 16 and 17 
are also useful substrates for a Mitsunobu reaction sequence. Thus, the reaction of these 
compounds (16 & 17) with an alcohol of general formula 22 in the presence of 

10 triphenylphosphine and diethyl or diisopropylazodicarboxylate also affords the iNT-alkylation 
products 23 and 24. 

Rnally, when a compound of general formula 16 or 17 contains a suitable leaving 
group or a hydroxyl group in its substituent it is possible to conduct either an intramolecular 
alkylation or intramolecular Mitsunobu reaction using the conditions described in equation 2 and 
15 3 of reaction Scheme 7. In these cases the alkylating reagent 20 or the alcohol 22 are omitted 
from the reaction mixtures and a heterocyclic compound of general formula 23 or 24 wherein the 
substituents and R*^ are closed to form a ring is the product 

Scheme 7 
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base 
r5X(20) 

/•I O nn \ 



base,R5X(20) 
Ai^^^M-^O R^OH (22)^PPh3. A^-^N-^O 




(eq. 1) 



(eq.2) 



16 

(I;R2 = NHC0R*=) 

V 



DEAD 



base, R^X (20) 



23 

(I; R2 = NR^OR°) 
r3 "^n-^-^r" 



DEAD 

17 

(I;R2 = NHS02R^ 



(eq. 3) 



24 



(I;R2 = NR5S02R'0 



In addition to the methods iUustrated in reaction Schemes 6 and 7, Ihe primary 
amino group of compounds of general formula 13 may be further modified using a variety of 
methods known in organic synthesis. The amino group of con5>ounds of general formula 13 may 
be JV-arylated using methods such as the copper-mediated coupling of arylboronic acids (Chan, 
DM.T.; Monaco, Ki.; Wang. R.-P.; Winters, M.P. Tetrahedron Lett. 1998, 39, 2933-2936) or 
the palladium-mediated coupling of aryl haUdes (see Muci, A.R. Buchwald, S.L. Topics in 
Currera Chemistry 2m.219 (Cross-Coupling reactions), 131-209). When the amino group of 
compounds of general formula 13 is modified using one of these methods, a compound of 
general formula 25 wherein r5 is an aromatic or heteroaromatic ring is produced as shown at the 
top of reaction Scheme 8. Compounds of general formula 13 may also be diazotized to afford a 
diazonium salt of general formula 26. Diazonium salts such as 26 may then be converted to 
additional examples of compounds of general formula I wherein R2 is defined above as shown at 
the bottom of reaction Scheme 8. For example, the diazonium salts (26) may be utilized in 
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Sandmeyer reactions or in various palladiuin(0>catalyzed cross coupling reactions such as 
SuzuM cross-couplings, Heck reactions, Stille reactions and palladium-mediated alkoxy- or 
aminocarbonylation reactions. 

Scheme 8 




f ©N2 0 




R^B(OH)2, Cu(0Ac)2, 
EtgN, CHgClg 

or 

R^X, Pd(0), BINAP, 
NaOffiu, solvent 
XsCI, Br etc. 



Sandmeyer rxn. 
or 

Pd(0)-cataIyzed 
cross couplings 





The 0-aIkylation/cyclization sequence for compounds of general formula 2 
described above is not limited to compounds where X is a cyano group as illustrated in reaction 
Schemes 4 and 5. The X group may be an aldehyde, ester, ketone, or any other electrophilic 
10 functional group capable of undergoing a similar intramolecular cycUzation to afford a ftiro[2,3- 
fcjpyridine ring system. Two of these preferred methods for the preparation of compounds of 
general formula I, employing intermediates of general formula 2 wherein the X group is either a 
carboxylic ester (X = CO2R) or a ketone (X = COR) are shown in reaction Schemes 9 and 10 

respectively. 

15 Reaction Scheme 9 illustrates the synthetic process for the prq?aration of 

compounds of general formula I from an intermediate of general formula 2 wherein X is an ester. 
In this process, an intermediate of general formula 27 is prepared using standard synthetic 
methodology. In this example, a compound of general formula 2 wherein the X group is cyano is 
first hydrolyzed to a carboxylic acid and then esterified to afford a compound of general formula 

20 27. The hydiolj^is of compound 2 (X = CN) may be conducted in strong mineral acid at 

elevated temperatures, for instance in 50% aqueous sulfuric acid at 150° for 6-24 hoiars. The 
subsequent esterification reaction may be conducted using the alcohol component as the solvent 
with an acid catalyst at elevated temperature or by any of the other esterification techniques 
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known in organic synthesis. The resulting pyridone derivative of general formula 27 is then O- 
allcylated using one of the methods described in reaction Schemes 4 and 5 to afford a substituted 
pyridine of general formula 28. Finally, the pyridine of general formula 28 is subjected to the 
intramolecular cyclization reaction described in reaction Schemes 4 and 5 and a compound of 

5 general formula 29 is produced. Compounds of general formula 29 correspond to title 

compounds of general formula I where R2 is a hydroxyl group, however they are also useful 
intermediates for the synthesis of additional compounds of general formula I. For instance when 
it is desired to prepare compounds of general formula I wherein the group is defined as ORg, 
these compounds are prepared from 29 using one of the methods for (3-alkylation or 0-arylation 

10 that are known in organic synthesis. The hydroxyl groupln compounds of general formula 29 
may also be converted into a leaving group such as a halide, mesylate, triflate (30) and the like. 
The resulting compounds (e.g. 30) bearing a leaving group at the 3-position of the faro[2,3- 
fc]pyridine may then be employed in a variety of nucleophilic addition-elimination reactions or 
palladium(0)-catalyzed cross coupling reactions to afford additional compounds of general 

IS formula I that are within the scope of this iaventioit 

Scheme 9 
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H 



Y R' 
10 

base 



2(X = CN) 



1) 50%H2SO4, 
150°C 

2) ROH, reflux 
H2S04(cat) 



tfi o 



28 





29 

(I;R2 = 0H) 



10 



15 



{CF3S02)0. 
base, CH2CI2 ^ 



Ar2 




OS02CF3 nucleophilic 
displacement 

r1 ^ 

Q or Pd(0) catalyzed ^ 
coupling 



30 




I 



Reaction Scheme 10 illustrates the synthetic process for the preparation of 
conq)ound5 of general fonnula I from an intermediate of general formula 2 wherein X is a 
loetone. In this process, an intermediate of general formula 31 is prepared using standard 
synthetic methodology. For instance, the reaction of a con^und of general fonnula 2 wherein X 
is a cyano group with a Giignard reagent or an organo lithium derivatiYe results in the addition of 
the organometallic reagent to the cyano group. Typically this reaction is conducted using two 
equivalents of the organometallic reagent. The fibrst equivalent deprotonates the pyridone NH 
group, and the second equivalent effects the nucleophilic addition to the nitrile. Upon hydrolysis 
of the reaction mixture, a ketone of general formula 31 is produced. The resulting pyridone 
derivative of general formula 31 is then O^alkylated using one of the methods described in 
reaction Schemes 4 and 5 to afford a substituted pyridine of general formula 32. Finally, the 
pyridine of general fonnula 32 is subjected to the intramolecular cyclization reaction described in 
reaction Schemes 4 and S and the title compound of general formula I is produced 

Scheme 10 
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32 I 



The title compounds of general f onnala I shown m reaction Scheme 9 may also 
be useful mteimediates for further synthetic manipulation. When tiie r2 substituent of the 
compounds in reaction Scheme 10 is selected to be an alkyl group, it is possible to further 

5 functionalize this substituent using a variety of halogenation or oxidation reactions known in 
organic synthesis. In particular when the substituent is a methyl group, it may be readily 
converted to a bromomethyl or dibromomethyl group using JV-bromosuccinimide. These 
intermediates may be hydiolyzed to afford compounds of general formula I wherein r2 is a 
hydroxymethyl group or an aldehyde respectively, and either may also be further oxidized to 

10 afford compounds of general formula I wherein r2 is a carboxylic acid or ester. Reaction 
Scheme 11 illustrates one example of this process. A compound of general formula I (r2 = 
CH3) is subjected to bromination with iV^bromosucdnimide to afford the bromomethyl 

derivative 33. This is then reacted with ]V-methylmoipholine-iV-oxide (NMO) in a solvent such 
DMSO which in turn affords the aldehyde of general formula 34. The aldehyde of general 

15 formula 34 may be converted to an ester 35 directly using Corey* s procedure (Corey, E J.; 
Giman, N.W.; Ganem, B^. /. Am. Chem. Soc. 1968, 90, 5616). Alternatively, aldehydes of 
general formula 34 may be oxidized to the carboxylic acid of general formula 36 by a various 
methods such as sodium chlorite-hydrogen peroxide (Dalcanale E.; Montanari, F. 7. Org. Chem. 
1986, 51, 567). Finally, it is to be recognized that compounds of general formulae 34-36 are also 

20 useful intermediates for the synthesis of additional titie compounds of general formula I that are 
within the scope of this invention. 

Scheme 11 
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NMO, DMSO 




33 



ROH, MnOa 
NaCN 
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34 



O NaClOa, 

H202t 

CH3CN-H20 
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COaR 










N 






35 








CO2H 
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N 


"-0 
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Reaction Scheme 12 illustrates an alternative method for the syntheas of 
compoimds of general fonnulal which is particularly useful when the r1 substituent is selected 
to be an aromatic or heteroaromatic substituent In this synthetic method a pyridone of general 

5 fannula2 (X= CN) is O-alkylatedwith an Orbromoester of general formula 37 using abase such 
as cesium carbonate in a solvent lite DMF. Ihe resulting substituted pyridine of general formula 
38 is tiien subjected to deprotonation witii a strong base such as htiiium bis(trimethylsilylaniide) 
in an anhydrous solvent like THF. The resulting ester enolate undergoes an intramolecular 
cyclization onto the cyano group and following hydrolysis of ttie reaction mixture, a substiUited 

10 [3^-fl]furanone of general formula 39 is the product Compounds of general formula 39 may 
then be converted to tifle compounds of general formula I wherem r2 is either a hydroxyl group 
(40) or a hydrogen atom (42). A P-keto ester of general formula 39 readily undergoes ester 
hydrolysis and decarboxylation when treated with a base such as aqueous sodium or potassium 
hydroxide m an alcohoHc solvent at elevated temperatures. The resultimg [3>fllfijranone tiien 

15 tautomerizes to afford a 3 hydroxyfuran derivative of general formula 40. Alternatively, when 
the carbonyl group of a compound of general formula 39 is first reduced to a secondary alcohol 
using a reagpnt such as sodium borohydride m ethanol and then subjected to ester hydrolysis, a 
P-hydroxyacid of general formula 41 is the product A P-hydroxyester of general formula 41 
may tiien be decarboxylated and dehydrated in a single step when heated in a basic solvent like 

20 quinoUne at high temperatures (Schofield, K.; Ward, R.S.; Choudhury, A.M. /. Chem. Soc. C 
1971, 2834). Under tiiese conditions, the tide compound of general formula I wherein r2 is a 

-98- 



wo 2004/012671 



PCTAJS2003/024280 



hydrogen atom is produced. Hnally it is to be lecognized that cotnpouads of general formulae 40 
and 42 are also useful intermediates for the synthesis of additional title compounds of general 
formula I that are within the scope of this invention. 

Scheme 12 




ArV 

CS2CO3, «^A„Jk«A„i 



COaR 



UNCTMS)2. 
THF 



38 



NaOH. MeOH. 
reflux 




39 
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1) NaBH4. EtOH 

2) NaOH, MeOH 



40(I;R2 = OH) 




quinoline 
heat 
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EXAMPLE 1 




n-AmiTio-5-f4<:Morophenvl')-6-f24-dicMorophenyl>ftiro[2.3-£>1pvri 
Step A: 3-raTTieihvtamin(vl-^2.4-<3icMorophenvlV2-f4-chlon)phenvl>prop^ 
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A solution of 4-chlorobenzyl 2,4-dichlorophetiyl ketone (4.5 g, 14.4 mmol) and 
dimethyl-foimamide dimethylacetal (7.7 mL, 58 mmol) in DMF (60 mL) was heated at 75°C for 
20 h. The volatiles were removed in vacuo to provide the crude product which was used directly 
in the next step. HPLOMS: 354 (M+1), 356 (M+3); Rt = 3.47 min. 

StepB: 6>-f2,4-DicMorophenvlV5-(4^MorQphenvlV2-oxo-1.2-dihvdropvridine-3-nitr^^^ 

A solution of 3-dimethylamino-l-(2,4-dichlorophenyl)-2-(4-chlorophenyl)prop-2- 
en-l-one (14.4 mmol assumed) ftom Step A, cyanoacetamide (1.33 g, 15.8 mmol), and methanol 
(1.3 mL, 32 mmol) in DMF (35 mL) was added dropwise to a suspension of sodium hydride 
(60% in mineral oU) (1.45 g, 36 mmol) in DMF (16 mL) at rt. After the slow addition was 
complete, the reaction was heated to 95°C for 2.5 h. Most of the DMF was then removed in 
vacuo before the reaction was diluted with aqueous 18% citric acid solution. The mixture was 
extracted twice with mettiylene chloride and tiie organic layers were washed with a portion of 
brine. The combined organic layers were dried over anhydrous sodium sulfate and concentrated 
in vacuo. The solid residue was triturated with ether, fdtered, and air dried to afford the product 
HPLC/MS: 375 (M+1), 377 (M+3); Rt = 3.47 min; iH NMR (CDCI3): 6 6.96 (br d, 7=8.4 Hz, 

2H), 7.14 (d, 7=8.2 Hz, IH), 7.25 (br d, 7=8.4 Hz, 2H), 7.31 (dd, J=1.9 and 8.2 Hz, IH), 7.50 (d, 
7=2.0 Hz, IH), 7.996 (s, IH). 

Step C: [3-Amino-5K4-chlQrophenyl)-6<2,4-dicUorophenyl)furo[23-6]^ 

yllfphenvl>methanone „ 

A solution of the product from Step B (0300 g; 0.8 mmol) in DMF (8 mL) was 
treated with cesium carbonate (0.521 g; 1.6 mmol), 2-chloroacetophenone (0.124 g; 0.8 mmol), 
and stirred at room temperature for 16 hours. The reaction mixture was partitioned between 
ethyl acetate and saturated NaHCOs solution. The organic layer was washed twice with 
saturated NaHCOa solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. 
Purification by MPLC (siUca gel; 0% to 20% etiiyl acetate:hexane gradient) afforded the title 
compound. HPLCVMS: 492.9 (M+l), 494.9 (M+3); Rt = 4.58 min, 

EXAMPLE2 
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JV-r2-BenzovI-5-f4-cMorophenvlV^-(2.4'dicMorDphenvnf^ 

To a suspension of (0.020 g; 0.041 nunol) of the product of Example 1 in CH2CI2 

(0.5 mL) at room temperature was added acetyl chloride (3 (iiL; 0.041 mmol), followed by a slow 
5 addition of triethylamine (5 |LiL; 0.041 mmol). The reaction ncdxture was stirred at room 

temperature for 20 minutes. The reaction was quenched with saturated NaHCOs solution. The 
quenched reaction mixture was partitioned between ethyl acetate and saturated NaHCOs 
solution. The organic layer was washed twice with saturated NaHCOs solution, brine, dried 
(Na2S04), filtered, and concentrated in vacuo. Purification by MPLC (silica gel; 0% to 20% 

10 ethyl acetaterhexane gradient) afforded the title compound. HPLC/MS: 534.8 (M+l), 536.8 
(M+3);Rt = 4.79min. 



Using the procedure described in Example 2, the product of Example 1 was 
reacted with an s^ypropriate acid chloride to afford the following compounds: 

15 



Example 


Name 


HPLC/MS 
m/z; Rt: 


3 


iV-[5-(4-Chlorophenyl)-6-(2,4-dichlorophenyl)-2- 

(2,2-dimethylpropanoyl)furo[2,3-&]pyridin-3- 

yl]butanamide 


542.9 (M+l), 
544.8 (M+3); 
5.19 min 


4 


iV-[5-(4-Chlorophenyl>-6-(2,4-dichlorophenyl)-2- 

(2^-dimethylpropanoyl)furo[23-&]pyridin-3- 

yljpentanamdde 


556.9 (M+l), 
558.9 (M+3); 
5.29 min 



EXAMPLES 
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CI' 





NH2 








r- 
^0 


CI 





l4-^-ATTiino-^-r4-chlcm>phenvlV6-(2,4-dicMorophenvnto^ 

Step A: 5-f4-CMorophenvlV6-f2,4-KficMorophenvlV2-(2-oxopropoxvVt iicoto^ 

A solution of 0.200 g (0.533 mmol) of the jproduct of Step B from Example 1 in 

5 DMF (4 inL) was treated with cesium carbonate (0.521 g; 1.6 mmol), chloroacetone (42 jiL; 

0.533 mmol), and stirred at room temperature for 16 hours. The reaction mixture was partitioned 
between ethyl acetate and saturated NaHCOs solution. The organic layer was washed twice with 
saturated NaHCOa solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. 
Purification by MPLC (silica gel; 0% to 20% ethyl acetate-hexane gradient) gave the tide 

10 compound BPLCfMS: 430.9 (M+1), 432.9 (M+3); Rt = 4.25 min. 

Step B: l-[3-Amino-5K4-cMorophenyl>6<2,4-dichlorophenyl)furo[2,^^^^ 

yllethanone 

A solution of the product from Step A (0.126 g; 0.292 mmol) in ethanol (4 mL) 

15 was treated with sodium ethoxide (0.040 g; 0.584 mmol) and stirred at reflux for 1 hour. The 
reaction was allowed to cool to room temperature and quenched with saturated NaHCOs 
solution. The reaction mixture was partitioned between ethyl acetate and saturated NaHC03 
solution. The organic layer was washed twice with saturated NaHCOs solution, brine, dried 
(Na2S04), filtered, and concentrated in vacuo. Purification by MPLC (silica gel; 0% to 20% 

20 ethyl acetate-hexane gradient) gave the title compound. HPIXyMS: 430.9 (M+1), 432.9 (M+3); 
Rt = 4.04min. 

EXAMPLE6 
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jSr-r2-AcetvI-5-r4->c MoiophenvlV6-f2,4-dicMorophenvnfo^ 

A solution of 0.040 g (0.0928 mmol) of the product of Example 5 in CH2CI2 (2 
5 mL) cooled to O^'C was treated with acetyl chloride (7 fxL; 0.0928 mmol) followed by 

triethylamine (40 pL; 0.278 imnol). The reaction was then allowed to warm to RT and stirred for 
40 minutes. The reaction was quenched with saturated NaHCOs solution. The reaction mixture 
was partitioned between ethyl acetate and saturated NaHCOs solution. The organic layer was 
washed twice with saturated NaHC03 solution, brine, dried (Na2iS04), filtered, and concentrated 

10 m vacuo. Purification by MPLC (silica gel; 0% to 20% ethyl acetate-hexane gradient) gave the 
title compound. HPLC/MS: 472.8 (M+1), 474.8 (M+3); Rt = 4.43 min. 



ESAMPLE7 




15 

JV-[2-AcetyI-5<4-cmorophenyl)-6-(2,4-dcMorophenyl)furo[23-6^ 

fmethylsulfonvDmethanesulfonamide 

A solution of 0.030 g (0.0696 mmol)of the product from Example 5 in CH2CI2 (I 
mL) cooled to O^'C was treated with methanesulfonyl chloride (5 jjL; 0.0696 mmol), followed by 
20 triethylamine (30 (iL; 0.209 mmol). The reaction mixture was allowed to warm to room 

temperature and stirred for 2 h. The reaction was quenched with saturated NaHCOs solution. 
The reaction mixture was partitioned between ethyl acetate and saturated NaHC03 solution. The 
organic layer was washed twice with saturated NaHCOa solution, biine, dried (Na2S04), 
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filtered, and concentrated in vacuo. Purification by MPLC (silica gel; 0% to 20% ethyl 
acetate:hexane gradient) gave the title compound HPLC/MS: 586.9 (M+1), 588.9 (M+3); Rt = 

4.16 min. 

5 EXAMPLES 




Pth yT^-aTnTT]o^S-f4-cMorQphenvD-6-f2,4-dicMorophenvnfuior23-&1pv ri 

Step A: 2-Chloro-5-f4^hlorophenvlV6-f2.4-dichloropheavDnicotinonitriIe 

A suspension of 2.0 g (5.33 nunol) of the product of Step B from Example 1 in 

10 phosphorous oxychloride (6 mL) was heated to reflux and stirred for 16 h. The reaction mixture 
was cooled to room temperature and most of the excess phosphorous oxychloride was removed 
in vacuo. The residue was dissolved in CH2CI2 and saturated NaHCOs solution was added 
slowly to quench any remaining phosphorous oxychloride. The reaction mixture was extracted 
three times with CH2C12- The combined organic extracts were washed with saturated NaHCOs 

15 solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. Purification by MPLC 
(silica gel; 0% to 70% CH2Cl2:hexane gradient) gave die title compound HPLC/MS: 393.0 
(M+1), 395.0 (M+3); Rt = 4.48 min. 

Step B: Ethyl { [5-(4-chlorophenyl)-3-cyano-6-(2,4-dichlorophenyl)pyridin-2- 

20 vUoxv) acetate . 

A solution of 1.55 g (3.93 mmol) of the product from Step A in toluene (20 mL) 

was treated with ethyl glycolate (0.41 mL; 4.33 mmol) and cesium carbonate (2.54 g; 7.8 mmol). 

The reaction mixture was heated in a sealed pressure tube at 80°C and stirred for 6 h. The 

reaction mixture was cooled to room temperature and partitioned between ethyl acetate and 
25 saturated NaHCOs solution. The organic layer was washed twice with saturated NaHCOs 

solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. Purification by MPLC 

(silica gel; 0% to 20% ethyl acetateJiexane gradient) gave the title compound. HPLC/MS: 460.9 
OM+1), 462.9 ^+3); Rt = 4.50 min. 
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Step C: Ethyl 3-aimno-5-(4-cmoropheayl)-6-(2,4-dicWoiophenyl)f^ 

carboxvlate ^ 

A solution of the product fxxym Step B (0.130 g; 0.282 mmol) in THF (3 mL) 
cooled to 0°C was treated with 1 M solution of lithium bis(trimethylsilyl)aimde in THF (0.85 
5 mL; 0.85 mmol) and stirred at 0°C under nitrogen for 30 minutes. The reaction mixture was 
quenched at 0°C with 10% aqueous NaHS04 solution. The reaction mixture was partitioned 
between ethyl acetate and 10% NaHS04 aqueous solution. The organic layer was washed twice 
with saturated NaHCOs solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. 

Purification by MPLC (silica gel; 0% to 20% ethyl acetaterhexane gradient) gave the title 
10 compound. HPLCTMS: 460.9 (M+1), 462.9 (M+3); Rt = 4.35 min. 



EXAMPLES9&10 




Using the procedure described in Example 2, the product of Example 8 was 
15 reacted with acetyl chloride and trifluoroacetic anhydride to afford the following two 
compounds: 



Example 


Name 


HPLC/MS 
m/z; Rt: 


9 


Ethyl 3-(acetylaimno>5-(4-chlorophenyl)-6-(2,4- 
dichlorophenyl)furo[23-i']pyridine-2-carboxylate 
(R = CH3) 


502.9 (M+1), 
504.8 (M+3); 
4.32 min 


10 


Ethyl 5-(4-chloipphenyl>6-(2,4-dichlorophenyl)- 
3-[(trifluoroacetyl)ammo]furo[23-6]pyridine-2- 
caiboxylatB(R = CF3) 


556.8 (M+1), 
558.8(M+3); 
4.66 min 



EXAMPLE 11 
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15 




J\^[5K4-CWorophenyl>6<2,4-dicWorophenyl)-2^ 
yl]acetamide 

A solution of piperidine (10 fxL; 0,119 mmol) in toluene (0.5 mL) at 0°C was 
5 treated with 2,0 M solution of trimethylaluminum in toluene (120 jiL; 0. 1 19 mmol). After the 
addition, the reaction mixture was wanned to room temperature and stirred for 30 minutes. A 
solution of 0.030 g (0.0596 mmol) of the product from Example 9 in CH2CI2 (0.5 mL) was 
added, and the reaction mixture was then stirred and heated to 60*^0 for 2 hours. The reaction 
mixture was cooled to room temperature and quenched with 10% NaLHS04 aqueous solution. 
10 The mixture was partitioned between ethyl acetate and 10% NaHS04 aqueous solution. The 
organic layer was washed twice with saturated NaHC03 solution, brine, dried 0^a2SO4), 

filtered, and concentrated in vacuo. Purification by MPLC (siUca gel; 0% to 30% ethyl 
acetate:hexane gradient) gave the title compound HPLCyMS: 542.1 (M+1), 544.1 (M+3); Rt = 

4.33 mm. 



EXAMPLE 12 
o 





NH 


D 


r 


N 




CI 





o 



iV-[5-(4-cMorophenyl)-6-(2,4-(ficmorophenyl)-2Kpiperidm-l-ylcaibonyl)^ 

22.2-trifluoroacetainide . 

20 Using the procedvue described in Example 1 1 above, the pioduct of Example 10 

was converted to the title compound. HELOMS: 595.9 (M+D, 597.9 (M+3); Rt=4.88min. 
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EXAMPLE 13 




5-(4"Chlorophenyl>6-(2,4-dicMorophenyl)-2-(piperidm^ 



A solution of 35 mg of the product of Example 12 dissolved in 1 mL of methanol 
was treated with 41 mg of K2CO3 at 60°C for 2 hours. The reaction mixture was then 
partitioned between EtOAc and water and the organic product was extracted. He extracts were 
dried CNa2S04), filtered and evaporated in vacuo to afford to afford the title compound. 
HPLC/MS: 500.1 (M+1), 502.1 (M+3); Rt = 4.51 min. 



EXAMPLES 14-16 




The product of Example 9 was reacted with the reagents prepared from 
trimethylalumimnn and either AT-methylpiperazine, cyclopropylamine or pyrrolidine accordmg to 
the procedure described in Example 11 to afford the followmg compounds respectively: 





Name 


HFLC/MS 
m/r, Rt 


14 


iV-{5K4-CMorophenyl)-6-(2,4-dicWoropheayl)-2-[(4- 

methylpiperazin-l-yl)caAonyl]-furo[23-6Jpyridin-3- 
yl}acetan)ide 


556.9 (M+1), 
55S3 

(M+3); 3.03 
min 


15 


3-(Acetylaimno>5-(4-cmoiophenyl)-iV-cyclopropyl-6- 


513.9 (M+1), 
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(2,4-dichlorophenyl)furo[2,3-&]pyridine-2- 
caxboxamide 


515.9CM+3); 
4.16 min 


16 


iV'-[5-(4-abl<OTphenyl>6<2,4-dichlQropheayl)-2- 

(pyiroUdin-l-ylcaibonyl)fuio[23-%yridm^ 
yl]acetamide 


527.9 (M+1), 
529.9 

CM+3); Rt= 
4.43 min 



EXAMPLE 17 




5 l.[3-Ainino-5-(4<hlQiophenyl)-6-(2,4^UcWorophenyl)furo[2,34)]pyridi^^ 

dimethvlpropan-l-one _ 

A solution of 0.500 g (1.33 nimol) of the product from Step B of Example 1 in 
DMF (13 mL) was treated with cesium carbonate (0.867 g; 2.66 mmol), 1-chloropinacolone (175 
|XL; 1.33 mmol), and stirred at room temperature for 16 hours. The reaction mixture was 
10 partitioned between ethyl acetate and saturated NaHCOa solution. The organic laya: was washed 
twice witih saturated NaHCOs solution, brine, dried (Na2S04), filtered, and concentrated in 
vacuo. Purification by MPLC (silica gel; 0% to 20% ethyl acetate:hexane gradient) gave the title 
compound. HPLC/MS: 472.9 (M+1), 474.9 (M+3); Rt = 4.73 min. 

IS EXAMPLE 18 
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iV-[5-(4-(MQrophenyI)-6-(2,4-dicWonq)henyl)-2-(2^-dime%l^^^ 
vllacetainidft 

A solution of 0.050 g (0.106 mmol) of the product from Example 17 in ai2Cl2 
(1 mL) at CC was treated with acet^ chloride (8 i)L; 0.106 mmol) followed by triethylamine (15 
ML; 0.106 mmol). After the addition, the reaction mixture was warmed to RT and stined for 1 
hour. The reaction was quenched with saturated NaHCOs solution. The reaction mixture was 
partitioned between ethyl acetate and saturated NaHCOs solution. The organic layer was washed 
twice with saturated NaHCOs solution, brine, dried (Na2S04), filtered, and concentrated in 
vacuo. Purification by MPLC (silica gel; 0% to 20% ethyl acetate-hexane gradient) gave the title 
conqwund. HPLOMS: 515.0 (M+1), 517.0 (M+3);Rt = 4.94 min. 

Using the procedure described in Example 18, the product of Example 17 was 
reacted with the indicated acylating reagent to afford the following compounds: 



Exanq>le 


Name 


/n/z; Rt: 


19 


iV-[5-(4-ChIorophenyl)-6-(2,4-dichlorDphenyl)-2-(2,2- 
dimethylpropanoyl)furo[2,3-6]pyridin-3-yl]-2,2> 
trifluoroacetamide (firom 17 and trifluoroacetic 
anhydride) 


568.9 (M+1), 
570.9 (M+3); 
5.24 min 


20 


iV-[5-(4-chlorophenyl>6-(2,4-dicIilorophenyl)-2-(2,2- 
dimethyIpropanoyI)furo[2,3-6]pyridin-3-yl]-2- 
methoxyacetamide (from 17 and methoxyacetyl chloride) 


545.1 (M+1), 
547.1 (M+3); 
4.91 min 


21 


iV-[5-(4-C3dorDphenyl)-6-(2,4-dichlarophenyl)-2-(2,2- 
dunetiiylpropano)d[)fiiro[23-&]pyridin-3-^]-iV;iV- 
dimethylurea (from 17 and dimeth^carbamoyl chloride^ 


544.1 (M+1), 
546.1 (M+3); 
4.99 min 


22 


JV-[5-(4-Chlorophenyl>6-(2,4-dichl6rophenyl)-2-(2,2- 
dimethyIpropanoyl)furo[2,3-i']pyridin-3-yl]mQrpholine- 
4-carboxamide (from 17 and4-morpholinecaibonyl 
chloride) 


586.2 (M+1), 
588.2 (M+3); 
4.85 min 


23 


iV-[5-(4-Chloriophenyl)-6-(2,4-dicWorophenyl)-2-(2,2- 

dimethyIpropanoyl)fiiro[2,3-i]pyridin-3-yI]-iV-e%lurea 
(from 17 andethylisocyanate) 


544.1 (M+1), 
546.1 (M+3); 
4.89 min 


24 


2-{[5-(4-Chlorophenyl)-6-(2,4-dichlorophenyl)-2-(2,2- 
dimetiiylorooanoyl)furor23-6]pyridin-3-yl]amino}-2- 


573.1 CM+1), 
575.1 (M+3): 
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oxoethyl acetate (from 17 and acetoxyacetyl chloride) I 5.02 min 




N-[5<4-CMorophenyl)-6-(2,4-dicMorophenyl)-2-(2>dimet^^^ 

yn-2-hvdro ^yagefr^Tnide ' 

To the product of Example 24 (100 mg, 0.185 mmol, dissolved in 3 mL CH2CI2 
and 3 mL methanol) was added CS2CO3 (75 mg, 0.230 mmol). LC/MS indicated consumption 
of the starting material within 15 minutes, and the reaction was quenched with 10 drops of acetic 
acid before diluting with CH2CI2 and washmg with saturated NaHCOs solution. The residue 

from the concentrated solution was purified via silica gel flash chromatography eluting with a 
gradient of 0 to 25% ethyl acetate/hexane affording 58 mg of the title compound. HPLC/MS: 
531.2 (M+1), 533.1 (M+3); Rt = 1.17 min (ultrafast method). 

EXAMPIE26 




[3-Amino-5-(4-chlorophenyl)-6-(2,4-dichlorophenyl)ftixo[2,3-£?]pyridin-2-^^^ 

yPmethanone ^ ^ 

A solution of 0.500 g (1.33 nnnol) of the product from Step B of Example 1 in 
DMF (13 mL) was treated with cesium carbonate (1.30 g; 3.99 nmiol), 3-(bromoacetyl)pyridine 
hydiohromide (0.375 g; 1.33 mmol), and stirred at room temperature for 16 hours. The reaction 
mixtuie was partitioned between ethyl acetate and saturated NaHCOs solution. The organic 
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layer was washed twice with saturated NaHCOa solution, brine, dried (Na2S04), filtered, and 
concentrated in vacuo. Purification by MELC (silica gel; 0% to 50% ethyl acetaterhexane 
gradient) gave the tide compound HPLOMS: 493.9 (M+1), 495.9 (M+3); Rt = 3.40 min. 



N-[5-(4<3dorophenyl)-€-(2,4-dicMorophenyl)-2-<pyridin-3-ylcaifaonyl)furo 
2,2-dimethvlpropanaTnidft . ^ , 

A solution of 0.200 g (0.405 mmol) of the product from Example 26 in CH2a2 
(4 mL) at 0°C was treated with tiimethylacetyl chloride (50 nL; 0.405 mmol) followed by 
triethylamine (113 jiL; 0.810 mmol). After the addition, the reaction mixture was warmed to 
room temperature and stirred for 16 hours. The reaction was quenched witii satijrated NaHCOs 
solution. The reaction mixhire was partitioned between efliyl acetate and saturated NaHCOa 
solution. The organic hyec was washed tsvice witfi saturated NaHCOs sohition, brine, dried 
(Na2S04). filtered, and concentrated m vacuo. Purificatiwi by MPLC (siUca gel; 0% to 30% 

ethyl acetate:hexane gradient) gave the title compound. HPLC/MS: 578.0 (M+1), 580.0 (M+3); 
Rt = 4.69 min. 



EXAMPLE 27 




EXAMPLE 28 



CI 




N 
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Methyl 5<4-cMorophenyl>6K2,4-dicmoiophenyl>^^ 

ylcaibamate 

A solution of 0.030 g (0.0607 mmol) of the product fern Example 26 in CH2CI2 

(0.6 mL) at O^'C was treated with methyl chloroformate (5 \iL; 0.0607 mmol) followed by 
5 diisopropylethylamine (10 jiL; 0.0607 mmol). After the addition, the reaction mixture was 

wanned to room temperatm:e and stiired for 16 hours. The reaction was quenched with saturated 
NaHCOs solution. The reaction mixture was partitioned between ethyl acetate and saturated 
NaHCOs solution. The organic layer was washed twice with saturated NaHCOs solution, brine, 
dried (Na2S04), fdtered, and concentrated in vaoio. Purification by MPLC (silica gel; 0% to 
10 30% ethyl acetateihexane gradient) gave the title compoufid HPLC7MS: 551.9 (M+1), 553.9 
(M+3);Rt = 4.24min. 



EXAMPLE 29 




15 lNr45K4<Morophenyl>6-(2,4-dicMorophenyl)-2-(pyridin-3-ylcaito 

N,N-dimet hvlurea . 

To a suspension of sodium hydride (0.004g; 60% dispersion; 0.111 mmol) in THF 
(0.5 mL) at 0°C was added a solution of 0.050 g 0.101 mmol) of the product from Example 26 
(m THF (0.5 mL) and the reaction mixture was stirred at 0°C for 30 minutes, Dimethylsulfamoyl 

20 chloride (9 jxL; 0.101 mmol) was added dropwise and the reaction was then stirred at room 
temperature for an additional 5 hours. The reaction was quenched with saturated NaHCOs 
solution. The reaction mixture was partitioned between ethyl acetate and saturated NaHCOs 
solution. The organic layer was washed twice with saturated NaHCOs solution, brine, dried 
(Na2S04), filtered, and concentrated in vacuo. Purification by MPLC (silica gel; 0% to 50% 

25 ethyl acetate:hexane gradient) gave the tide compound. HPLC/MS: 564.9 (M+1), 566.9 ^+3); 
Rt = 4.33 min. 

EXAMPLE 30 
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N-[5-(4-ailorophettyl)-6-(2,4-dicWorophenyl)-2-(pyri 

2,2,2-triflttorDacetamide 

A solution of 0.050 g (0.101 mmol) of the product firom Example 26 in CH2CI2 

5 (1 mL) at 0°C was treated with trifluroacetic anhydride (14 yJL; 0.101 nunol) followed by 
triethylamine (15 pL; 0.111 mmol). After the addition, the reaction mixture was warmed to 
room temperature and stirred for 20 nmiutes. The reaction was quenched with saturated 
NaHCOs solution. The reaction mixture was partitioned between ethyl acetate and saturated 
NaHCOs solution. The organic layer was washed twice with saturated NaHCOs solution, brine,. 

10 dried (Na2S04), filtered, and concentrated in vacuo. Purification by MPLC (silica gel; 0% to 

30% efliylacetate-hexane gradient) gave the title compound. HPLC/MS: 589.9 (M+1), 591.9 
(M+3);Rt = 4.64min. 



EXAMPLE 31 




15 F 

[3-Aniino-5-(4-cWorophenyl)-6-(2,4KficWorophenyl)furo[2,3-^^^ 

difluorophenvDmethanone 

A solution of 0.500 g (1 .33 mmol) of the product ficom Step B of Example 1 in 
DMF (13 mL) was treated with cesium carbonate (0.869 g; 2.67 mmol), 2~bromo-3',4'- 
20 difluoroacetophenone (0.312 g; 1.33 nmiol), and stirred at room temperature for 16 hours. The 
reaction mixture was partitioned between ethyl acetate and saturated NaHCOs solution. The 
organic layer was washed twice with saturated NaHCOs solution, brine, dried (Na2S04), 
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filtered, and concentrated in vacuo. Purification by MPLC (silica gel; 0% to 20% ethyl 
acetaterhexane gradient) gave the title compound. HPLC/MS: 528.8 (M+1), 530.8 (M+3); Rt = 

4.76 min. 



EXAMPLE 32 




[3-Amino-5K4K;Worophenyl)-6"(2,4-dicUorophenyl)furo[23-&]pyridin-^^ 

difluorophenvDmethanone \ ^ 

A solution of 0.050 g (0.0945 mmol) of the product firom Example 31 in CH2CI2 

(1 mL) at 0°C was treated with acetyl chloride (7 pL; 0.0945 mmol) followed by 
diisopropylethylamine(16 jiL; 0.0945 mmol). After the addition, tixe reaction mixture was 
wanned to room temperature and stirred for 30 minutes. The reaction was quenched with 
saturated NaHCOs solution. The reaction mixture was partitioned between ethyl acetate and 
saturated NaHCOs solution. The organic layer was washed twice with saturated NaHCOs 
solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. Purification by MPLC 

(silica gel; 0% to 20% ethyl acetate:hexane gradient) gave the tide compound. HPLC/MS: 570.9 
(M+1), 572.9 (M+3); Rt= 4.90 min. 



EXAMPLE 33 
O 
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N-[5-(4-ChlQrophenyl>-6<2,4-dicWorophenyl)-2-^^ 

yllRnTfaimide 

A solution of 0.030 g (0.0634 mmol) of the product from Example 17 in C3I2C12 

(0.6 mL) at 0°C was treated with sulfamoyl chloride C7 mg; 0.0634 mmol) followed by 
5 diisopiopylethylamine (1 1 vL; 0,0634 mmol). After the addition, the reaction mixture was 
warmed to room temperature and stirred for 2 hours. The reaction was quenched with saturated 
NaHCOs solution. The reaction mixture was partitioned between ethyl acetate and saturated 
NaHC03 solution. The organic layer was washed twice with saturated NaHCOa solution, brine, 
dried (Na2S04), filtered, and concentrated in vacuo. Purification by MPLC (silica gel; 0% to 
10 20% ethyl acetateihexane gradient) gave the titie compound. HPLC/MS: 551.9 0^+1), 553.9 
(M+3); Rt = 4.54min. 

EXAMPUE34 




15 N-[5'(4-ailorophenyl)-6<2,4-dicmorophenyl)-2-(2^-dimetiiylpropanoyl)ftn^ 

vllmethanesulfottamide 

Step A: N-[5K4-CMorophenyl)-6-(2,4-dichlQropheayl)-2-(2,2-^methylpr^ 

r2,3-61pvridin-3-vll-N-^methvlsulfonvlVmethanesulfonimide 

A solution of 0.030 g (0.0634 mmol) of the product from Example 17 in CHaCll 

20 (0.6 iriL) at room temperature was treated with methanesulfonyl chloride (15 |jL; 0.190 mmol) 
followed by diisopropylethylamine (33 (xL; 0.190 mmol). After the addition, the reaction 
mixture was stirred for 2 hours. The reaction was quenched with saturated NaHCOs solution. 
The reaction mixture was partitioned between ethyl acetate and saturated NaHCOs solution. The 
organic layer was washed twice with saturated NaHCOs solution, brine, dried (Na2S04), 

25 filtered, and concentrated in vacuo. No further purification was done, and the product was used 
directly in the next step. 



-115- 



wo 2004/012671 



PCTAJS2003/024280 



Step B: iV-[5-(4-CMoix>phenyl)-^(2,4-dichlorophenyl>2-(2,2- 
diine1hvlpn)panovl'>furor23-61pvri(fin-3-vl1methan^ 

A solution of the crade product from Step A (0.0634 mmol) in methanol (1 mL) 
was treated at room temperature with 6 N NaOH aqueous solution (50 pL; 0.317 mmol) and 
5 stirred for 1 hour. The reaction mixture was neutralized to pH = 7 with 2 N HCl solution and 
extracted 3 times with CH2CI2. The combined extracts were washed with brine, dried 
(Na2S04), filtered, and concentrated in vacuo. Purification by MPLC (silica gel; 0% to 20% 

ethyl acetate-hexane gradient) gave the tifle compound. HPLC/MS: 551.0 (M+1), 553.0 (M+S); 
Rt = 4.88min. 

10 

EXAMPLE 35 




N-[2K2-Azabicyclo[2.2.2]oa-2-yicarixmyl)-5<4-cWorophenyl)-^(2,4-dicMai^ 

15 &1pvridin-3-vnacetaniide 

Step A: 3-(Acetylamino)-5<4K:Uorophenyl)-6-(2,4HficUorophenyl)fiiro-[23-&]pyridm 

2-carboxvlic acid 

A solution of 0.035 g (0.0695Damol) of the product from Example 9 in methanol 
(0.6 mL) was treated with 3 N NaOH aqueous solution (100 nL; 0.345 rnmol) and stirred for 3 
hours. The reaction mixture was quenched with 2 N HCl solution and extracted 3 times with 
CH2CI2. The combined extracts were washed with brine, dried (Na2S04), filtered, and 

concentrated in vacuo. No further purification was done and the product was used directiy in the 
next step. 

Step B: ^'-[2-(2-Azabicyclo[2,2.2]oct-2-ylcaIbonyl)-5-(4-cMorophenyl)-6-(2,4- 

dichlQrophenvl)fixror2,3-fc1pvridin-3-vnacetamide 

A solution of 0.027 g (0.0568 mmol) of the product from Step A in C3I2C12 (0.6 

mL) was treated with 2-azabicyclo[2.2.2]octane hydrochloride (0.009 g; 0.0625 mmol), EDC 
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(0.016 g; 0.0852 mmol), DMAP (0.007 g; 0.0568 mmol), and l-methylmorpholine (19 pL; 0.170 
mmol), then stirred at loom tem^jerature for 16 hours. The reaction mixture was partitioned 
between ethji acetate and saturated NaHCOs solution. The organic layer was washed twice with 
saturated NaHC03 solution, brine, dried (iS[a2S04), fiatered, and concentrated m vacuo. 
5 Purification by MPLC (sihca gel; 0% to 20% ethyl acetate:hexane gradient) gave the title 
compound. HPLCVMS: 568.0 (M+1), 570.0 (M+S); Rt=4.68mm. 



10 l-p-ATninn-^-f4-chloroDhenvTV6-f2.4-dic h1orophenvl'>furor2.3-&lpvridin-2-v^^ 

A solution of 0.500 g (1.33 mmol) of the product from Step B of Example 1 in 
DMF (13 mL) was treated with cesium carbonate (1.30 g; 3.99 mmol), l-bromo-2-butanone (136 
pL; 1.33 mmol), and stirred at room temperature for 16 hours. The reaction mixture was 
partitioned between ethyl acetate and saturated NaHCOs solution. The organic layer was washed 
15 twice with saturated NaHC03 solution, brine, dried CNa2S04), filtered, and concentrated in 

vacuo. Purification by MPLC (sihca gel; 0% to 20% ethyl acetate-hexane gradient) gave tiie title 
. compound. HPLOMS: 444.9 (M+1), 446.9 (M+3); Rt = 4.65 min. 



145<4<Worophenyl)-6-(2,4-dichlorophenyl)-3-(methylamino)furo[2,3-6]pyridin-2-yl]-2> 
riimftthylpropan-l-one . — 



EXAMPLE 36 




EXAMPLE 37 




HaC^ 
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Step A: lV^[5-(4-cWorophenyl>6-(2,4-dicUOTophenyl)-2<2^-<^^ 

&1pvridin-3-vl1-2,2,2-txifluoro-iV^methyla^^ : 

A solution of 0.040 g (0.0703 mmol) of the product from Example 19 in DMF (1 

mL) cooled to O'^C was treated with sodium hydride (0.004g; 60% dispersion; 0.0967 mmol). 
5 The reaction mixture was stirred at 0°C for 20 minutes and then treated with iodomethane (16 

fjL; 0.263 mmol). The reaction mixture was wanned to room temperature and stirred for 1 hour. 

The reaction was quenched with saturated NaHC03 solution. The reaction mixture was 

partitioned between ethyl acetate and saturated NaHCOs solution. The organic layer was washed 

twice with saturated NaHCOs solution, brine, dried (Na2S04), filt^d, and concentrated in 
10 vacuo. No further purification was done, and the crude product was used directly in the next 

step. 

Step B: l-[5-(4-CWorophenyl>6-(2,4-dicWarophenyl)-3-(methylaimno)fi^ 

&1pvridin-2-vn-2,2-dimethvlpropan-l -one 

15 A solution of the product from Step A (0.0703 mmol) in methanol (2 mL) and 

water (0.1 mL) was treated with potassium carbonate (0.049 g; 0.351 nunol) at room 
temperature. The reaction mixture was stirred a room temperature until the reaction was judged 
complete by TLC analysis. The reaction mixture was then partitioned between ethyl acetate and 
saturated NaHCOs solution. The organic layer was washed twice with saturated NaHCOs 

20 solution, brine, dried (Na2S04), filtered, and concentrated in vacuo. Purification by MPLC 

(silica gel; 0% to 20% ethyl acetate:hexane gradient) gave the title compound. HPLCMS: 487.0 
(M+l), 489,0 CM+3); Rt = 5.03 min. 



EXAMPLE 38 



25 




l-[5-(4-CMQn>phenyl>6-(2,4-dicWorophenyl)-3<dimethylamino)fi3ro[23 

dimethylp ropan-l-one 

A solution of 0.050 g (0.106 mmol) of the product from Example 17 in DMF (1 
mL) at O^'C was treated with sodium hydride (0;010 g; 60% dispersion; 0.232 mmol). After the 
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addition, the reaction mixtttre was stirred for 20 minutes at O^C, and then treated with 
iodomethane (26 }aL; 0.424 nunol). The reaction was wanned to room temperature and stiired 
for 2 hours. The reaction was quenched with saturated NaHCOs solution. The reaction mixtuie 
was partitioned between ethyl acetate and saturated NaHCOs solution. The organic layer was 
5 washed twice with saturated NaHCOs solution, brine, dried (Na2S04), filtered, and concentrated 

in vacuo. Purification by MPLC (silica gel; 0% to 20% ethyl acetaterhexane gradient) gave the 
title compound HPLC/MS: 501.0 (M+1), 503.0 (iVI+S); Rt = 5.08mm. 



[5K4-CWorophenyl>6-(2,4-dicWorophenyl)-3-(dimethylamino)furo[2,3-6]p^ 
3-vl)methanone 



mL) at 0°C was treated with sodium hydride (0.008 g; 60% dispersion; 0.213 mmol). After the 
IS addition, the reaction mixture was stirred for 20 minutes at O^C, and then treated with 

iodomethane (19 fjL; 0303 nomol). The reaction was wanned to room temperature and stirred 
for 1 h. The leaction was quenched with saturated NaHC03 solution. The reaction mixtuie was 
partitioned between ethyl acetate and saturated NaHCOs solution. The organic layer was washed 
twice with saturated NaHCOs solution, brine, dried (Na2S04), filtered, and concentrated in 

20 vacuo. Purification by MPLC (silica gel; 0% to 50% ethyl acetate-hexane gradient) gave the titie 
compound. HPLC/MS: 521.9 (M+1), 523.9 (M+3);Rt = 3.96 min. 



EXAMPLE 39 



10 




A solution of 0.050 g (0.101 romol) of the product from Example 26 in DMF (1 



EXAMPLE 40 
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l-[5-(4-adorophenyl)-6-(2,4-dichlQrophenyl)-3-(eth^^ 

diinethvlpropan-l-one 

Using the procedure described in Example 39, the product of Example 17 was 
reacted with one equivalent of ethyl bromide to afford the title compound. HPLC/MS: 500.9 
5 (M+1), 502.9 (M+3); Rt = 4,08 min. 



EXAMPLE 41 




3-Amino-5-(4-ch lcnx)phenvlV6-(2,4~dicMorophenvDftiror2.3'&lp\ddin^^^ 
10 Step A: 5-(4-ChIorophenvlV2-fcvanomethoxv)-6-(2.4-dichlorophenvlVnicotinomtrile 

A solution of 0.250 g (0.667 mmol) of the product from Step B of Example 1 in 
DMF (7 mL) was treated with cesium carbonate (0.652 g; 2.00 mmol), and hromoacetonitrile (50 
|iL; 0.667; nunol), then stirred at room temperature far 16 h. The reaction mixture was 
partitioned between ethyl acetate and saturated NaHCOs solution. The organic layer was washed 
15 twice with saturated NaHCOs solution, brine, dried (Na2S04), filtered, and concentrated in 

vacuo. Purification by MPLC (silica gel; 0% to 30% ethyl acetate-hexane gradient) gave the title 
compound HPLCTMS: 413.9 (M+l), 415.9 (M+3); Rt = 4.54 min. 

StepB: 3-Aniino-5-(4-chlorophenyl>6-(2,4-dicUorophenyl)furo[2,3-&]-pyridine-2- 

20 carbonitrile ^ 

A solution of the product from Step A (0.132 g; 0.319 mmol) in THF (3 mL) 

cooled to O^'C was treated with 1 M solution of lithium bis(trimethylsilyl)amide in THF (701 jiL; 

0.701 nunol) and stirred at 0°C under nitrogw for 15 minutes. The reaction mixture was 

wanned to room temperature and then stirred for an additional 15 minutes. The reaction mixture 
25 was partitioned between EtOAc and 10% NaIES04 aqueous solution. The organic layer was 

washed twice with saturated NaHC03 solution, brine, dried (Na2S04), filtered, and concentrated 

in vacuo. Purification by MPLC (silica gel; 0% to 30% ethyl acetate-hexane gradient) gave the 
title compound. HPLC/MS: 413.9 (M+l), 415.9 (M+3); Rt = 4.50 min. 
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EXAMPLE 42 




l-[3-Aimno-5-(4K;Uorophenyl)-6-(2,4-dichIoxophenyl)fi^ 

1-one s 

5 Step A: l-Diazo-3-methvIbutan-2-one 

To a solution of 0.976 g (0.96 mL, 9.2 mmol) of isobutyryl chloride in 18 mL 
ether was added 46 mL of a 0.5 M solution of diazomethane in ether (23 mmol), and the reaction 
mixture was stirred at 0°C for 3 h. The volatiles were then removed in vacuo and the residual 
yellow oil was used directly in the next step. 

10 

Step B: l"Chloro-3-methylbutan-2-one 

To a solution of 0.040 g (0.36 mmol) of the product of Step A in 2 mL ether was 
added 0.4S mL of a 4 N solution of hydrochloric acid in dioxane at O^C. Nitrogen was evolved 
andthereactionroixtore was stirred for 45 rnin and aUowed to warm to room teiDpera^ The 
15 volatiles were removed in vacuo and the residual chloroketone was used durectly in the next step. 

Step C: l-[3-Amino-5-(4-cMorophenyl)-6-(2,4-dicUorophenyl)furo[23-fc] 

2-methvlpropan-l-one 

To the product of Step B dissolved in 2 mL of anhydrous DMF was added 0.134 g 

20 (0.36 mmol) of the product of Step B in Example 1 followed by 0.349 g (3 equivalents) of 
cesium carbonate, and the reaction mixture was stirred at rom temperature for 45 min. An 
addition 0.100 g of cesium carbonate was then added and the reaction mixture was stirred and 
heated at 60*^C for 45 min. The reaction mixture was cooled to room temperature and partitioned 
between EtOAc and saturated NaHCOs. The organic layer was separated, washed with aq. 

25 NaHC03, dried (Na2S04), filtered and evaporated The residue was purified on a silica 
gel flash chromatography column eluted with Q-20% EtOAc-hexane. Evaporation of the purified 
fractions and drying in vacuo afforded the title compound HPLCVMS: 459.1 (M+1), 461.1 
CM+3); Rt= 4.51 min. 
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Using the procedures described in Steps A and B of Example 42, 
cyclopropylcarbonyl chloride and cyclobutylcarbonyl chloride were homologated to the 
corresponding a-chloroketones. These were in turn used in the procedure described m Step C of 
Example 42 to afford the following compounds respectively: 



Example 


Name 


HPLC/MS 
m/z\ Rt: 


43 


[3-Amino-5-(4-chlorophenyl>-6-(2,4- 
dicUorophenyl)fun)[2,3-&]pyridm-2- 
ylKcycIopropyl)methanone 


457.0 (M+1), 
459.0 CM+3); 
4.52 min 


44 


[3-Amino-5-(4-chlarophenyl)-6-(2,4- 
dichlorophenyl)furo[2,3-&]pyridin-2- 
yl](cyclobutyl)methanone 


471.1 (M+1), 
473.1 (M+3); 
4.66 rain 



EXAMPLES 45 & 46 




Using the general acylation procedure described in Example 18, the products of 
Examples 43 and 44 were reacted with acetoxyacetyl chloride to afford the corresponding 
acetoxyacetamides. These compounds were in turn subjected to the general hydrolysis procedure 
described in Example 25 to afford die following compounds: 



Example 


Name 


HPLC/MS 

m/z\ Rt: 


45 


JV-[5-(4-chlorophenyl>6-(2,4-dichlorophenyl)-2- 

isobutyiylfuro[2,3-fc]pyridin-3-yl]-2- 

hydroxyacetamide 


516.9 (M+1). 
518.9 (M+3); 

4.43 min 


46 


iV^[5-(4-chlorophenyl>.2-(cyclobutylcaibonyl)-6- 
(2,4-dichlorophenyl)furo[2.3-6]pyridin-3-yl]-2- 


529.0 (M+1). 
531.0 (M+3); 
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hydroxyacetamide 



4,59 min 



15 



20 



EXAMPLE 47 
CU 0 




4-CMoio-W^[5<4-cMoiophenyl>6<2,4-dicMor^^ 

5 &1pvridin-3-Y '1hntftTiflmide ^ 

To a magnetically stirred solution of 0.300 g (0.63 mmol) of the product of 
Example 17 in 6 mL of CH2CI2 at O'C was added 70 jaL (0.63 mmol) of 4-cMorobutyryl 
chloride and 96 mg (0.95 mmol) of triethylamme. The reaction was stirred for 1.5 h and allowed 
to warm to room temperature. The reaction mixture was then partitioned between saturated 

10 aqueous NaHCOs and EtOAc. The organic layer was separated, washed with aq. NaHCOs, 
hrine, then dried (Na2S04), filt^d and evaporated The residue was purified on a silica gel 
flash chromatography colunm eluted with 0-20% EtO Ac-hexane. Evaporation of the purified 
fractions and drying in vacuo afforded the title compound, HPLCVMS: 577.0 (M+1), 578.9 
(M+3);Rt=5.05 min. 



EXAMPLE 48 




l-[5-(4-CWorophenyl)-6-(2,4-dichlorophenyl)-2-(2,2-dimetiiylpropanoyI)fi^^ 

vnpvrroUdin-2-one ^ _ 

To a magnetically stirred suspension of 7 mg (0.173 mmol) of sodium hydride in 
1 mL THF was slowly added 0.100 g (0.173 mmol) of the product of Example 47 dissolved m 1 
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mL of THF. After 15 min the addition was complete and the reaction mixture was stirred and 
heated to 60^C for 3.5 h. The reaction was then cooled to room temperature, and partitioned 
between saturated aq. NaHCOs and EtOAc. The organic product was extracted into EtO Ac, 
separated, dried 0SIa2SO4) filtered and evaporated. The residue was purified on a silica gel flash 

5 chromatography colunm eluted with 0-20% EtOAc-hexane. Evaporation of the purified fractions 
and drying m vacuo afforded the title compound. HPLCVMS: 541.0 (M+1), 542.9 (M+3);Rt; = 

4.60 min. 



EXAMPLE 49 
O - 




iV^[5-<4-cWorophen)d)-6-<2,4-dicUorophenyI>2-(2-hydroxy-2-methylpr^ 

&1pyridin-3~vlV2-hvdroxvacetamide 

Step A: l-Bromo-3-hvdrDXv-3-methylbutan-2-one 

3-Hydroxy-3-methyl-2-butanone (12.0^, bromine (18.78g) and ethyl ether (100 
15 mL) were combined at room temperature. After a few minutes a strong exotherm began which 
necessitated ice/water cooling and the reaction color changed from dark red to light orange. The 
reaction mixture was concentrated and redissolved in ethyl ether 4 times to give the titled 
compound. 

20 Step B: l-[3-amino-5-(4K:Worophenyl)-^(2,4-dicUorophenyl)fm:o[23-6]pyridm 

2--vll-2-hvdroxv-2-methvlpropan-l-one 

The CTude bromoketone (8.0 mmol) from Step A and the pyridone (LO g; 2.67 
mmol) from Step B of Example 1, cesium carbonate (1.74 g, 5.34 mmol) andDMF (15 mL) were 
combiaed and stirred at room temperature for 1 h then an additional 0.870 g of cesium carbonate 
25 was added and the reaction mixture was heated to 60°C. After 1 h at 60°C the reaction mixture 
was allowed to cool to room temperature. The reaction nodxture was diluted with ethyl acetate, 
and washed with water, and brine. The solution was dried and concentrated. The residue was 
purified on a silica gel MPLC system eluted with a solvent gradient of 0 to 60 % ethyl 
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acetate/hexanes. Evaporafion of the purified firactions and drying in vacuo afforded the titie 
compound. HPLC/MS 476.8 (M+2); Rt = 4.18 min. 

Step C: 2-{ [5-(4-chlorophBnyl)-6-(2,4-dichlorophenyl)-2-(2-hydroxy-2- 
tnftt}iYlpro panQvl>faror2-Vfelpvridto -3-vl1ammot-2-n^ 
The product of Step B (0.120 g; 0.253 mmol) and acetoxyacetyl chloride (0.11 
mL; 1.01 mmol) were added to 2 mL of acetonitrile and stirred at room temperature. After 50 
minutes the reaction mixture was diluted with ethyl acetate and washed two times with aqueous 
sodium bicarbonate. The organiclayer was dried over sodium sulfate then concentrated. The 
residue was triturated in 10 mL of methanol. The soUd product was collected and rinsed two 
times with methanol then dried in vacuo. HPLOMS 576.8 (M+2); Rt = 4.32 min. 

Step D: 2V-[5-(4-chlorophenyl)-6-(2,4-dichlarophenyl>2-(2-hydroxy-2- 
Tnethvl propanovl>furor2.3-fe1PVrid in-3-vn-2-hvHmTyanfttainiHe 
Lithium hydroxide-H20 (0.004 g; 0.174 mmol), the product of Step C (0.100 g; 
0.174 mmol), and methanol (0.3 mL) were combined in 2 mL of THF and stirred at room 
temperature. The reaction was monitored by TLC until complete at which point the reaction was 
quenched by addition of 0.50 mL of acetic acid. The reaction was diluted with ethyl acetate and 
then washed two times with aqueous sodium bicarbonate. The solution was concentrated and 
20 purified via MPLC chromatography on sihca gel witii a gradient ekrtion of 0 to 50 % ethyl 

acetate/hexanes. The product was further purified by recrystalhzation ftom ethanol to afford the 
tide compound. HPLC/MS 534.8 (M+2); Rt = 4.09 min. 



EXAMPLE 50 



25 




S- (A-rhlOTOPhenvlV6-r2.4-dicMorop hftnyl>2-f3.4-difluarophmvl')furor23-&lT)vridin-^ 
Step A: Methyl {[5-(4-chlorophenyl)-3-cyano-6-(2,4-dichlorophenyl)pyridin-2- 

vnoxvK3.4-difluorophenvl'>acetate 

To a magnetically stirred solution of 1.78 g (4.7 mmol) of the product of Step B m 
30 Example 1 dissolved m 10 mL DMF was added 1 .25 g (4.7 mmol) of methyl a-bromo-3,4- 
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difluorophenylacetate and 1.68 g (5.17 mmol) of cesium carbonate, and the reaction niixtuie was 
stined for 2 h at room temperature. The reaction mixture was then partitioned between EtOAc 
and water and the organic product was separated The organic extracts were washed with water, 
dried (MgS04), filtered and evaporated. The residue was then purified on a silica gel flash 
chromatography column eluted with 0-20% EtOAc-hexane. The purified fractions were 
combined and evaporated in vacuo to afford the title compound. 

Step B: Methyl 5-(4-cMorophenyI)-6-(2,4-dicmon)phenyl>2<3,4-difluorophenyl^^^^ 

23-dihvdrofurDr23-&1PY ridine-2-carbQXvlate 

To a magnetically stirred solution of 1.20 g (2.14 mmol) the product of Step A 
dissolved in 12 mL of TUF was slowly added 3.2 mL of a 1.0 N solution (3.2 mmol) of Uthium 
bis(trimethylsilylamide) in THF at 0°C. The reaction mixture was stirred for 30 min and allowed 
to warm to lOom temperature. The reaction mixture was then quenched by addition of excesss 
10% aqueous NaHS04 and extracted into EtOAc. The organic layer was separated, washed with 
water, dried (MgS04), filtered and evaporated The residue was purified on a silica gel flash 
chromatography column eluted with chloroform. Combination of the purified fractions and 
drying in vacuo afforded the title compound. 

Step C: 5-(4-CMorophenyl>^(2,4-dicWorophenyl>2<3,4-difluorophenyl>fiTO 

WpYridin-3-ol 

To a solution of 80 mg (0. 14 mmol) of the product of Step B dissolved in 1 mL 
EtOH was added 9 mg (0.20 mmol) of sodium borohydride. The reaction mixture was stirred at 
RT for 5 min then partitioned between EtOAc and water. The organic layer was separated, dried 
(MgS04), filtered and evaporated. The residue was then redissolved in 10 mL MeOH and 2 mL 
of a 2.0 N solution of sodium hydroxide was added. The reaction mixture was stirred at SO^'C for 
0:5 h, tiien cooled to room temperature and partitioned between EtOAc and 10% aq. NaHS04. 
The organic layer was separated, washed with water, dried (MgS04), filtered and evaporated. 
The residue was purified on a silica gel flash chromatography colunm eluted with 0-20% EtOAc- 
hexane. Combmation of the purified fractions and drying in vacuo afforded the tide compound. 

EXAMPLE 51 
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l-[3-Aimno-6K2-cWoiophenyl)-5<4-cMorophenyl)furo^ 

l-one „ _ 

Step A: l-f2-CMorophenvlV2-(4-cMoropheBy ^V^-(HiniethYlamiTioV^ 

To 13.2 g of l-(2-chlorophenyl>2-(4-chloiophenyl)ethanone in 100 mL of DMF 
was added 23.8 g of iV^-diinethyforaiamide dimethyl acetal. The mixture was stirred at IS^'C 
for 16 hours. The solution was then concentrated and used without further purification in the 
next step. 

Step B: 6-(2-CMoiophenyl)-5<4.cMorophenyl>2K)xo-l,2-^ydropyri(^^ 

carbonitrile . 

A solution of the crude product from step A dissolved in 80 mL of DMF 
containing 4.4 inL methanol and 4.61 g cyanoacetamide was transferred by cannula into a flask 
containing a suspension of NaH (4.98 g, 60% dispersion in mineral oil, fireed of excess oil by 
washii^ with hexane just prior to use) in DMF (40 mL). The solution was heated to 95°C for 2.5 
hours then concentrated. The residue was dissolved in ethyl acetate, washed twice with 10% 
aqueous NaHS04, and twice with water before concentrating to a solid. The solid was 
suspended in warm ethanol and then cooled, and the title compound was subsequently isolated by 
jSltration and dried in vacuo. 

Step C: l.[3-Amino-6-(2M:Morophenyl>5-(4K;hlorophenyl)furo[2,3-i>]pyrid^^ 

dimethvtoropan-l-one ^ 

To a solution of 0.5 g (1.46 mmol) of the product of Step B in 10 mL DMF was 
added 0.954 g CS2CO3 and 0.197 mL of 1-bromopinacolone. Hie reaction was stirred 17 hours 
at room temperature at which point the reaction mixture was diluted with ethyl acetate and 
washed with saturated NaCl/NaHCOs solution (1:1). The residue from the concentrated solution 

was purified via silica gel flash chromatography eluting with a gradient of 0 to 75% ethyl 
acetate/hexaneto afford the title compound, HPLC-MS: 439.1 (M+l), 441.1 (M+3);Rt = 4.53 

min. 
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EXAMPLES 52-73 




Using pioceduies similar to that described in Example 18, the product of Example 
51 was leacted with the indicated leagents to afford the following compounds: 



Example 


Name 


HPLC/MS 
m/z; Rt: 


52 


iV-[6-(2-ChlorophenyI)-5-(4-chlorophenyl)-2-(2,2- 
dimethylpropanoyl)furo[2,3-6]pyridin-3-yl]acetamide 
(firom acetyl chloride) 


481.0 (M+I). 
483.0 (M+3); 
4.66 min 


53 


iV-[6-(2-Chlorophenyl)-5-(4-chlorophenyl>-2-(2,2- 
diinethylpropanoyl)fuio[2,3-&]pyridm-3-yl]-2- 
methoxyacetamide (from metiioxyacetyl chloride) 


511.4 (M+1). 
513.1 (M+S); 
4.83 min 


54 


2-{[6-(2-Chlotophen^)-5-(4-chloropheii^2-(2;2- 
dimethylpropanoyl)furo[23-6]pyridin-3-^]amiiio}-2- 
oxoetfayl acetate (from acetoxyacetyl chloride) 


539.2 (M+l), 
541.2 (M:+3); 
4.80 mm 


55 


//-[6K2-Chloiophen^)-5-(4-chloiophenyl)-2-(2,2- 
dimethylpropanoyl)fiiro[23-b]pyridin-3-yl]-JVJV- 
dimethyluiea (from dimethylcaibamoyl chloride) 


510.1 (M+l), 
512.1 (M+3); 
4.75 min 


56 


i\r-[6-(2-chlorophenyl)-5-(4-chlorophenyl>2-(2> 
dimethylpropanoyl)furo[2,3-&]pyridin-3- 
yl]methanesulfonamide (from methanesulfonyl 
chloride) 


517.1 (M+l), 
519.1 (M+3); 
4.45 mm 


57 


iV-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2;2- 
dimethylpropanoyl)furo[2,3-&]pyridin-3- 
yl]morpholme-4-caiboxamide (firom 4- 
morpholinecarbonyl chloride) 


552.2 (M+l), 
554.2 (M+3); 
4.97 mm 


58 


2<Woio-//-[6-(2-chlorophenyl>5-(4-chIoiopheiiyl)- 
2-<2,2-dimethylpropanoYl)futo[2^-^»]pyridin-3- 


515.1 (M+l), 
517.1 (M+3); 
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yl]acetamide (from chloroacetyl chloride) 


4.70 min 


59 


(lS)-24[6K2-Chlorophenyl>5-(4-chlorophenyI>-2-- 
(2,2-dimethylpropanoyl)fun)[23-&]pyridm 
yl]aniino}-l-inethyl-2-oxoeth5d acetate (from (iS)-(-)- 
2-acetoxypropionyl cWoride) 


553.0 (M+1), 
555.0 (M+3); 
4.78 min 


60 


Ethyl [6-(2-chlorophenyl)-5-(4-chloiophenyl>2-(2,2- 
dimethylpiopanoyI)friro[23-&]pyridin-3-yl]carbamate 
(from ethyl chlorofomiate) 


510.9 (M+1), 
512.9 (M+3); 
4.98 min 


61 


Ethyl { [6-(2-chlorophenyl)-5-(4-chloropheiiyl)-2-(2,2- 
dunethylpropanoyl)ftiro[2,3-&]pyridin-3- 
yllamino}(oxo)acetate (from ethyl oxalyl chloride) 


538.9 (M+1), 
540.8 (M+3); 
4.74 min 


62 


iV-[6-(2-chlorophenyl)-5-(4-chIoropheiiyl)-2-(2^- 
dimethyl-propanoyl)fttro[2,3-i'lpyridin-3-yl]-l- 
(trifluoroacetyl)-(S)-prolinamide (from (S)-(-)-JV- 

(trifluoroacetyl)prolyl chloride) 


632.1 (M+1), 
634.0 (M+3); 
4.66 min 


63 


3-chlQro-iV-[6-(2-chlorophenyl)-5-(4-chlarophenyl)-2- 
(2,2-dimethyIpropanoyl)fuio[2,3-63pyridm-3- 
yllpropane-l-sulfoaamide (from 3- 
chloropropanesulfonyl chloride) 


579.0 (M+1), 
58L0(M+3); 
4.61 min 


64 


l-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-3- 
(dimethylamino)furo[23-&]pyridiii-2-yl]-2,2- 
dimethylpropan-l-one (methyl iodide) 


467.1 (M+1), 
469.1 (M+3); 
4.67 min 


65 


l-[6-(2-Chloropheayl)-5-(4-chlorophenyl)-3- 
(ethylamino)fiiio[2,3-b]pyridin-2-yl]-2,2- 
dimethylpropan-l-one (from ethyl bromide) 


467.1 (M+1), 
469.1 (M+3); 
4.77 min 


66 


iV-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2,2- 
dimethylpIDpanoyl)furo[23-61pyridin-3-yl]-^^,^^ 
dimethylimidofonnamide (from dimethytformamide 
dimethylacetal) 


494.0 (M+1), 
495.8 (M+3); 
3.42 mm 


67 


iV-[6-(2-ChlorophenyI)-5-(4-chlorophenyI)-2-(2,2- 
dimethylpropanoyl)ftiro[2,3-&lpyridin-3-yl]acetamide 
(from 2 eq. acetic anhydride) 


522.9 (M+1), 
524.8 (M+3); 
4.37 min 


68 


Tert-hutyl [6-(2-chlorophenyl)-5-(4-chlorophenyl)-2- 
(2,2-dimethylpropanoyl)ft!ro[2,3-&]pyridiii-3- 
yllcarbamate (from di-t-butyl dicarbonate ) 


539.0 (M+l), 
540.9 (M+3); 
5.25 nain 
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69 


l-[6-(2-ChlQiophenyl)-5-(4-chlQrophenyl)-2-(2^- 
diniethylpropanoyl)furo[23-&lpyiidm-3- 
vl1pyiiolidin&-2^-diQiie (j&om sucdnic anhydride) 


52L0(M+1), 
523.0 (M+3); 
4.21 min 


/U 


AJa ^9_rTi1nmnlif»nvlVW4-chloronhenvn-2-^2.2- 
dimethylpropanoyl)furo[2,3-*]pyridin-3- 
yl]niorphoIine-3,5-dione (from didycolic anhydride) 


537.0 (M+1), 
539.0 (M+3); 
4.28 min 


71 


3-[6-(2-Chloropheayl>5-(4-cUoiophenyl)-2-(2> 
oijxxciiLyipioymivyiji y^j 
azabicyclo[3.1.0]hexane-2,4-dione (from 3- 
oxabicyclo[3.1.0]hexane-2,4-dione) 


533.1 (M+1), 
535.1 (M+3); 
4.31 min 


72 


(35)-l-[6-(2-Chloropheiiyl)-5-(4-chlorophenyl)-2- 
(2,2-dime%lpropanoyl)furo[23-%yridin-^^^ 
hydroxypyirolidine-2,5-diane (from (5)-<->2- 
acetoxysuccinic anhydride followed by hydrolysis) 


537.1 (M+1), 
539.1 (M+3); 
4.01mm 


73 


JV-[6-(2-Chlorophenyl)-5-(4-chlorophenyl>2-(2> 
diniethylpropanoyl)fiiro[23-b]pyridin-3-yl]-iNr- 
methylacetamide (from acet^ chloride and methyl 
iodide) 


495.1 (M+1), 
497.0 (M+3); 
4.26 min 



EXAMPLE 74 




W^-[6-(2-cmorophenyl)-5<4-cmoiophenyl)-2<2>dimethylpropanoyl)ftm>[23-&]-pyri 

Using the hydrolysis procedure described in Example 25, the product of Example 
54 was converted to the title compound. HPLC-MS: 497.0 (M+1), 499.0 (M+3); Rt = 4.36 min. 

EXAMPLE 75 
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Nl-[6-(2-cWoropheayl)-5K4-cWoropIienyl>2-(2,2-dim^ 

vllglvcinamiHft 

To the product of Example 58 (0.065 g. 0.126 mmol) in 2 mL DMF was added 
5 0.5 niL of a 7 M solution of ISIH3 in methanol and 15 mg of KL After 4 hours the reaction was 
dilated with ethyl acetate and washed with saturated NaCl/NaHCX)3 solution (1:1). The residue 
firom die concentrated solution wias purified via silica gel preparative thin layer chromatography 
eluting with a 100% ethji acetate to afford the title compound. HPLC-MS- 496 1 (M+1) 498 1 
(IV[+3);Rt = 3.46min. 

10 

EXAMPLES 76-77 




Using procedures similar to that described in Ejeample 75, die product of Example 
58 was reacted with methylamine in TEIF and dimethylamine in THF to afford the following 
15 compounds respectively: 



Example 


Name 


HPLC/MS 
m/z, Rt: 


76 


iVl-[6-(2-Chlorophenyl>5-(4-chlorophenyl>2-(2,2- 
dimethylptq>anoyl)furo[2,3-^»]pyridin-3-yl]-^2. 

methylglydnamide (R1=H, r2=CH3) 


510.2 (M+1), 
512.2 (M+3); 
3.49 min 


77 


iVl-[6-(2-ChlQrophenvlV5-(4-chlorophenyl>2-{25- 


524.0 (M+1). 
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dimethylpropanoyl)furo[23-&]pyricKn-3-yl]-iV2j^^ 
dimelfaylglycinamide (r1, = CH3) 



526.0 (M+3); 
3.39 miu 




(2S>iV-[6-(2<MQrophenyl>5-(4^;morophenyl)-2-(2,2 

5 yn-2-hvdrDXvprrT^^^"^^^ — 

Using the hydrolysis procedure described in Example 25, the product of Example 
59 was converted to the title compound. HPLC-MS: 511.0 (M+1), 513.0 (M:+3); Rt = 4.47 min. 



10 



15 




Ethyl aUyl[6-(2-K:Worophenyl)-5-(4-chlorophenyl)-2-(2,2-dimethylpropanoy 

^,yi] paTfiflm ate fR - allvll , 

To a magnetically stirred solution of 52 mg (0.125 inmol) of the product of 
Example 60, 7.3 mg (0.125 mmol) allyl alcohol and 33.2 mg (0.125 mmol) triphenylphosphine in 
1.0 mL TBDF was added 26 |xL (0.125 mmol) of diisopropylazodicarboxylate at 0°C. The 
reaction mixture was allowed to warm to room temperature and was stirred overnight. The 
reaction mixture was then concentrated in vacuo and purified on a silica gel flash 
chromatography column eluted with 5% EtOAc in hexane. Evaporation of the purified fractions 
afforded the title compound. HPLC-MS: 551.0 (M+1), 552.9 (M+3); Rt = 4.71 min. 



-132- 



wo 2004/012671 



PCT/US2003/024280 



Ethyl [6-(2-^hlorophenyl).5-(4-cMorophenyl>2-(2,2-d^ 
vliri-^rdirnftt hvlammokthvllcarbamate OR = jy.JV:.diTn ethvTaTniTinP>th yl) 

Using the procedure described in the preceding example, the pnxiuct of Example 
60 was subjected to Mitsunobu alkylation using iV;JV-dimethyIaminoethanol to afford the title 
compound HPLC-MS: 582.0 (M+1), 584.0 (M+3); Rt = 3.59 mm 



EXAMPLES 80-81 




143-(Anylamino)-6-(2-chlon)phenyl)-5-(4-cMorophenyl)furo[2^^ 
dimethvlpropan-l-one (R = allvl) 

To a stirred solution of 60 mg of the product of Example 79 in 0.5 mL methanol 
and 0.22 mL of a 1.0 N aqueous sodium hydroxide solution was added. The reaction mixture 
was diluted with 5 mL THF, then stirred at 80**C overnight The reaction was then cooled to 
room temperature, diluted with EtOAc, washed with water and brine, then dried (MgS04), 
filtered and evaporated. The residue was purifed on a silica gel flash chromatography column 
eluted with 0-10% EtOAc-hexane. Evaporation of the purified jfractions afforded the title 
compound. HPLC-MS: 479.0 (M+1), 481.0 (M+3); = 4.78 min. 



l-(6K2-CMorophenyl)-5K4-cWorophenyl)-3-{[2-(dimethylamino)ethyl]anu 
61pvridin-2-vl)-2.2-dim ethvlpropan-l-one fR = iV:jy-dimethv ] aminoethvn 

Using the procedure described in the preceding example, the product of Example 
80 was hydrolyzed to afford the tide compound. HPLC-MS: 510.0 (M+1), 511.9 (M+3); Kt = 
3.46 min. 



EXAMPLE 82 
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10 




JV-[6-(2-Chlorophenyl)-5<4-cUorophenyl)-2-(2^-<iimethyl^ 

pmlinamide 

To a solution of 26 mg (0.04 mmol) of the product of Example 62 dissolved in 1.0 
mL of CH2CI2 was added a suspension of 1 mg CS2CO3 in 0.1 mL MeOH. The leaction was 
stined at room temperature for 2 h, then concentrated, redissolved in CH2CI2 and filteied. The 

filtrate was evaporated and dried in vacuo to afford the title compound. HPLC-MS: 336.1 
(M+1), 538.0 (M+3); Rt = 3.46 min. 

EXAMPLE 83 




1- [6-(2-ailorophenyl)-5-(4-cMorophenyl>3-(l,l-^oxidoisothiazoUdin-2-y0 

2- vll"2.2-dimethvlpropan-'l-one 

To a solution of 88 mg (0.15 mmol) of the product of Example 63 dissolved in 2 
15 mL DMF was added 6 mg of a 60% oil dispersion of sodium hydride and the reaction mixture 
was stirred at for 2 h. The reaction mixture was then cooled to room temperature and 
partitioned between EtOAc and 10% aq. NaHS04- The organic layer was separated, washed 
with brine, dried CMgS04), filtered and ev^orated. The residue was purified on a silica gel flash 

chromatography column eluted with 0-20% EtOAc-hexane. Evaporation of the purified fractions 
20 and drying in vacuo afforded the title compound. HPLC-MS: 543.2 (M+1), 545.1 ^+3); Rt = 

4.29 min. 
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EXAMPLE 84 

H3C 




l-[6-(2-Cmorophenyl)-5-(4-cmQrophenyl)-2<2^-^m^^ 

methy1imi dazolidin-2-one ' 

5 Step A: iV'-[6-(2^Worophenyl>5-(4-cWoiophenyl)-2-<2^-dimeth^^ 

Mpvridin-3«vn-N-(2-hvdroxvethvlVjV-methvlurea 

To a solution of 0.220 g (0.5 mmol) of the product of Step B in Example 5 1 
dissolved in 1 mL CH2a2 was added 0.5 mL (1.0 mmol) of 20 wt% solution of phosgene in 
toluene and the reaction mixtuie was stirred at room temperature. After 30 min, 246 (iL (3.0 
10 mmol) of 2-(methylamino)ethanol was added. Stirring was continued fori h and then the 

reaction mixture was partitioned between CH2CI2 and water. The organic layer was separated, 
washed with water, dried ^a2S04), filtered and evaporated. Hie residue was purified on a 
silica gel flash chromatography column eluted wifli 0-40% EtOAc-hexane. Evaporation of the 
purified fractions and drying in vacuo afforded the tide compound. 

15 

Step B: l-[6-(2-CMorophenyI)-5-(4-cWorophenyi>2-(2,2-dimethylpropanoyl)-fi3^^ 

Mpvridin-3-'VlV3'-methv 1imiHflyoliHtTi ,2-one 

To a solution of 55 mg (0.1 nnnol) of the product from Step A dissolved in 1.0 
mL of THF was added 393 mg (0.15 mol) of triphenylphosphine followed by 25 mL (0.15 
20 mmol)of diethylazodicarboxylate. The reaction inixture was stirred at room temperature 
overnight then evaporated in vacuo. The residue was then purified on a silica gel flash 
chromatography column eluted with 0-40% EtOAc-hexane. Evaporation of the purified fractions 
and drying in vacuo afforded the tifle compound. HPLC-MS: 522.0 (M+1), 523.9 (M+3); Rt = 

4.32 min. 

25 

EXAMPLE 85 
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H3C 




l-[6-(2-CHorophenyl)-5-(4-cMorophenyl)-2-(2-hydroxy-2-m^ 

3"Vn-3-me t>iYltTTfiiHa7r olidine-2.4-dione I 

Step A: KMoTO-N-ii [6-(2-chlorophenyl>5-(4-chlorophenyl)-2-(2^- 
5 riiTTiethYlpTopanovRfaiDr23-Mpyridin-3-yl1 

To the product of Step B in Example 51 (0.250 g, 0,57 mmol) in 4 mL THF was 
added 0.051 mL of chloioacetyl isocyanate. After 2.5 houis the reaction was concentrated and 
the residue purified via silica gel flash chromatography eluting with 0-25% ethyl acetate-hexane 
to afford the title compound HPLC-MS: 557.9 (M+1), 559.9 (M+3); Rt = 4.45 min. 

10 

Step B: l-[6-(2-Chlorophenyl)-5-(4-chlorophenyI>2-(2-hydroxy-2-methyl- 

propanovnfiiror23-&1pYridiii-3-vlV3-methylimidazoIidine-2.4-dione 
To the product of the Step A (0.260 g, 0.465 mmol) in 4 mL DMSO was added 42 mg of NaH 
(60% dispersion in mineral oil). After 1 h the reaction was diluted with ethyl acetate and washed 
15 with 10% aqueous NaHS04 solution and then saturated aqueous NaCI. The solution was 

concentrated affording the intermediate hydantoin which was then methylated by treating it with 
460 mg CS2CO3 in DMF (4 mL) and Mel (0.296 naL). After about 30 min the reaction mixture 

was diluted with ethyl acetate and washed with saturated aqueous NaHCOa solution and then 
saturated aqueous NaCl. The residue from the concentrated solution was purified via silica gel 
20 flash chromatography eluting with a 0-25% ethyl acetate-hexane to afford the product HPLC- 
MS: 536.0 (M+1), 538.0 (M+3); Rt = 4.26 min. 

EXAMPLE 86 
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l-[6-(2-Chlorophenyl)-5-(4-cWorophenyl)-2-(2^Hiiinefl5^ 
methvlpiperaziiie-2.3-dmne 

Step A: iV'-[6<2-CWorophenyI>5-(4K:hlorophenyl>2K2^-dimethylptopanoyl)-fu^ 
5 fc1PVridin-3-vn-iV-f2-hvdrnx vethvn-Ar-TnethvlethaTiedianiidft 

A 10 mL round bottom flask was charged with a solution of 0.136 g(0.31 mmol) of the product 
of Step B in Example 51 dissolved in 2 mL CH.2O.2 and 34 pL (0.39 mmol) of oxalyl chloride 
was added via syringe. After stiiring 20 min at room teinperature, approximately 70 mg (three- 
fold excess) of 2-(methylamino)ethanol was added via syringe and the reaction mixture was 

10 stiired an additional 1.5 h. At this point the solvent was evaporated and the residue was 
partitioned between EtOAc and 0.5 N HCL The organic layer was separated, washed 
sequentiaHy with 0.5 N HQ, water and hrine, then dried (MgS04), filtered and evaparaled. The 
residue was purified on a siUca gel flash chromatogr^hy column elated with 0-50% EtOAc- 
hexane. Evaporation of the purified Sections and drying in vacuo afforded the title compound. 

15 HPLOMS: 568.0 (M+1), 569.9 (M+3); = 4.28 min. 

Step B: l-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2^-dimethylpropanoyl)-furo[23- 

&lpvridin-3- vll-4-methvTpiperazine-2.3-dinTie 

A 10 mLrb flask was charged with a solution of 0.075 g (0.13 mmol) of the product of Step A 

20 and 0.052 g (0.2 mmol) tiiphenylphosphine in 2 mL THF. The reaction mixture was stined at 
OX and 39 pL of diisopropylazodicarboxylate was added dropwise. The reaction mixture was 
stined an additional 1 h at room temperature, then evaporated to dryness. The residue was 
purified on a sihca gel flash chromatogr^hic column eluted with 0-75% EtOAc-hexane. 
Ev^oration of the purified firactions and drying in vacuo afforded the titie compound. 

25 HPLC/MS: 550.0 (M+1), 551.9 (M+3); = 3.95 min. 

EXAMPLE 87 
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l-[6-(2-CUorophenyl)-5-(4-chlorophenyl)-2-(2,2-dimeth^^ 

methvlpiperazine-2,5'-dioiie 

Step A: iV2.(ajoroacetyl>iVl-[6-(2-cMorophenyI>5-(4K:Mon^^ 

diTTiethv1 propanovnfiiror23>&1pvridm^ 
A solution of 0.127 g (0.25 mmol) of the product from Example 76 in C3I2C12 (2 niL) at room 
tenqjeratore was treated with chloroacetyl chloride (29 [XL; 0.375 mmol). After 15 minutes an 
additional aliquot of chloroacetyl chloride (29 HI4 0.375 mmol) was added, and after 30 min 
triethylamine (10 |jlL; 0.0718 mmol) was added. After stirring for 35 minutes the reaction was 
quenched with saturated NaHCOs solution. The reaction mixture was partitioned between 
methylene chloride and saturated NaHCOs solution. The organic layer was concentrated in 

vacuo and purified by MPLC (silica gel; 0% to 70% ethyl acetate:hexane gradient) to afford the 
tide compound. HPLCTMS: 586.0 (M+1), 588.0 CM+3); = 4.35 min. 

StepB: l-[6-(2-adorophenyl)-5-(4-cWorophenyl>2-(2;2-dimethylpropanoyl)-ftn:o[2 

fc1pvridin-3-vll-4-methvlpiDerazine-2.5-dione ' 

The product obtained ftom step A (0.140 g, 0.24 mmol) was dissolved m DMSO (4 mL) and 12 
mg (0.28 mmol) of a 60% oil dispersion of sodium hydride was added and the reaction mixture 
stirred for 2 h. The reaction was quenched with saturated 10 % NaHS04^ partitioned with etiiyl 

acetate, and washed with brine. The organic layer was separated, concentrated in vacuo and 
purified by MPLC (silica gel; 0% to 100% etiiyl acetate-hexane gradient) to affoid the title 
compound. HPLC/MS: 550.2 (M+1), 552.2 (M+3); Rt = 3.93 min. 

EXAMPLE 88 
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l-[6-(2-CMorophenyl)-5K4-cUQropheajd>3-hydroxyftm>[2,3-6]pyridi^^ 
dimethvlpropan-l-one 

Step A: 6-(2-CW(TOphenyl)-5-(4^:Mon>pheayI>2-oxo-i;2.^ydropyridii^ 

acid " 

A 500 mL lb flask was charged with 10.08 g (29.0 mmol) of the product of Step B in Example 
51 and 100 mL of 50% aqueous H2SO4 was added. The suspension was magnetically stirred in 
an oa bath and heated at 140°C for 16 h. The reaction mixture was then cooled to room 
temperature, diluted with 300 mL of water and filtered. The filtered solids were washed with 
water and dried m vacuo to afford the title compound which was used in the next st^ without 
further purification. 

Step B: Methyl 6-(2-cWorophen3d)-5<4^:MQrophen3d)-2K)X(>.i;2-dihydropyridine-3- 
carboxvlate 

A 250 mL rb flask equipped with a magnetic stir bar was charged with 6.68 g (19.0 mmol) of the 
product of Step A, 100 mL methanol, 3 mL of concentrated sulfuric acid and the suspension was 
lefluxed ovemi^t The resulting clear solution was then cooled to room temperature and 
evqxwated. Hie residue was partitioned between EtOAc and 5% aqueous Na2C03 and 
separated. The organic layer was washed witti water, brine, dried (MgS04), filtered and 
evaporated to afford the title compound. 

Step C: Methyl 6-(2-chlorophenyl)-5-(4-chlorophenyi>2-<3,3-dimethyl-2- 

oxobutoxv)nicotinate ^ 

A 25 mL rb flask was charged with 1.111 g (2.97 mmol) of the product of Step B, 1.451 g (4.45 
mmol) CS2CO3, 10 mL DMF and finaUy 0.5 mL (3.71 mmol) of bromopinacolone. The reaction 
mixture was stirred at room temperature 1 h then partitioned between EtOAc and water. The 
organic layer was washed witii water, brine, tiien dried (MgS04), filtered and evaporated. The 
residue was purified on a silica gel flash chromatography column eluted witii 0-20% EtOAc- 
hexane. Ev^oration of the purified fiactions and drying in vacuo afforded tiie tide compound. 
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Stq? D: l.[6-(2-CWorophenyl)-5<4<hloix>phenyl>3-hydroxy^ 

dimethylp Topan-l-one 

To an oven-dried 25 mL rb flask charged with a solution of 1.249 g (2.31 mmol) of the product 
of Step C in 10 mL THF was slowly added 2.64 mL of a 1.0 N solution of lithium 
5 bis(trimethylsilylaimde) in THF at 0°C. The reaction mixture was stirred 1 h at 0°C then 
quenched with excess 10% aq. NaHS04. The reaction mixture was extracted into EtOAc and 
separated. The organic layer was the washed with water, brine, dried (MgS04), filtered and 
evaporated to afford the tide compound HPLCTMS: 440.0 (M+1), 442.0 (M+3); Rt = 4.80 min. 

10 EKAMPLE 89" 




146-(2-CUorophenyl)-5K4-chlorophenyI)0-methylfin:o[23-i^]pyridin^ 
I'One 

Step A: 3-AcetvI-6-^2-<:hlorophenvlV5"(4-cMoropheD Y^)pyridiTi- 2flin^ 
15 An oven-dried 500 mL rb flask was charged with a suspension of 15.02 g (44.0 mmol) of the 
product of Step Bin Example 51 in 100 mL THF. Themixtuie was stirred und^ a nitrogen 
atmosphere and 70 mL of a 1.4 M solution of methylmagnesium bronude in toluene/THF was 
slowly added over 30 min via syringe. The reaction ncdxture warmed, becoming homogenous 
yellow-orange, and the addition was maintained at a rate to keep the temperature below the 
20 boilmg point of THF. After the addition was complete, the reaction stirred an additional 1 h at 
room temperature. The reaction uMxture was then quenched with 1.0 N BCl and the organic 
layer was separated and evaporated. The residue was redissolved in hot EtOAc and then washed 
with water, brine, dried (MgS04), filtered and evaporated in vacuo to afford the title compound 

which was used in the next step without further purification. 

25 

Step B: l-{ [3-Acetyl-6-(2-chlorophenyl>5-(4K;Worophenyl)pyridin-2-yl]oxy}-3,3- 

di'TnftthYl hutan-2-one , 

To a 25 mL lb flask equipped with a magnetic stir bar was added 0.309 g(0.86 nomol) of the 
product of Step A, 0.422 g (1.29 mmol) of cesium carbonate, 3 mL DMF and finally 145 pL of 
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l-bromopinacolone was added. The reaction mixture was stirred at room temperature for 1.5 li 
thai partitioiied between EtOAc and water. The organic layer was separated, washed with 10% 
aq. NaHS04, water, brine, dried (MgS04), filtered and evaporated. The residue was purified on 
s silica gel flash chromatogr^y column eluted with 0-10% EtOAc-hexane. Ev^Kwation of the 
5 purified fractions and drying in vacuo afforded the title compound. 

Step C: l-[6-(2-CMorophenyl)-5-(4-cM(m)phenyl>3-methyIfuro[23-fc]pyridin-2-yl]-2 
dunethvlpropan- 1-one 

A mixture of 0.432 g (0.95 mmol) of the product of Step B, 250 pL (1.67 mmol) of 1,8- 
10 diazabicyclo[5.4.0]undec-7-ene (DBU) in 2 mL DMF was placed in a 10 mL reaction tube of a 

CEM Carporation Discovra: 300 Watt microwave reactor. The reaction vessel was sealed, placed 

in the microwave reactor and heated at ISO^C for 10 min. After the reaction mixture had cooled 

to room temperature, it was partitioned between EtOAc and 10% aq. NaHS04 and extracted. 

The organic layer was washed with 10% aq. NaHS04, water , brine, dried (MgS04), jBltered and 
15 evaporated ITie residue was purified on a silica gel flash chromatogrqjhy column eluted wifli 0- 

10% EtOAc-hexane. Evaporation of the purified fractions and drying in vacuo afforded the title 

compound. HPLC/MS: 438.1 (M+1), 440.1 (M+3); Rt = 4.72 min. 



EXAMPLE 90 




6-(2<Morophenyl>5K4-cmorophenyl)-2<2,2-dimethylpropanoyl)furo[2,3-%yridi^ 
carbaldehvde 

A 10 mL rb flask equipped with a magnetic stir bar was charged with 0.227 g 
(0.52 mmol) of the product of Example 89, 0.101 g (0.57 mmol) of iV-bromosuccmimide, 3 mL 
25 CCa4 and ca. 5 mg of 2,2'-azobisisobutyronitrile (AIBN). The reaction mixture was heated to 
reflux undfflr a nitrogen atmDsi*ere for 2 h then cooled to room tajspeizSaxt and filtered. The 
filtrate was evaporated in vacuo, and tiie residue was then redissolved in 2 mL of DMSO. The 
solution containing the crude bromination product was transfened to a 10 mL reaction tube of a 
CEM Corporation Discovo: 300 Watt microwave reactor and 73 mg (0.62 mmol) of N- 
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methylmorpholine-iV-oxide was added. The leaction vessel was sealed, placed in the microwave 
reactor and heated at 150°C for 2-3 min. After the reaction mixture had cooled to room 
temperature, it was partitioned between EtOAc and 10% aq. NaHS04 and extracted. The 
organic layer was washed with 10% aq. NaHS04, water , brine, dried (MgS04), filtered and 
evaporated. The residue was purified on a silica gel flash chromatography colunm eluted with 0- 
10% EtOAc-hexane. Evaporation of the purified fractions and drying in vacuo afforded the title 
compound. HPLCTMS: 452.1 (M+1), 454,0 (M+3); Rt = 4.63 min. 



EXAMPLE 91 




Methyl 6-(2-cMorophenyl)-5K4-<:Uorophenyl>2-(2,2-dimethylpropanoyl)fe^ 

carboxylate 

A 10 mL rb flask equipped with a magnetic stir bar and a septum was charged 
with a solution of 50 mg (0.11 mmol) of the product of Example 90, in 2 mL MeOH, 24 mg 
(0.27 mmol) of manganese dioxide and ca. 5 mg of sodium cyanide was added. The reaction 
mixture was stirred at room temperature for 4 h, then filtered and evaporated in vacuo. The 
residue was purified on a silica gel flash chromatography column eluted with 0-10% EtOAc- 
hexane. Evaporation of the purified fractions and drying in vacuo afforded the title compound. 
HPLC/MS: 482.2 (M+1), 484.0 (M+3); Rt = 4.57 min. 



EXAMPLE 92 




6-(2-CMorophenyl)-5-(4-cMorophenyl)-2-(2,2-dimethylpropanoyl)-JV;iV^^ 

fcl pyridine- ^-carhnxamidft 
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Reaction of ttimethylaluminum with diethylamine according to Weinreb's procedure (Basha, A.; 
lipton, M.; Weinieb, SM. Tetrahedron Lett, 1977, 48, 4171-4174) affords iV;iV-dieth3d- 
aluminum which in turn may be reacted with the product of Example 91 to afford (he title 
compound. 



EXAMPLE 93 




l-[6-(2-CWorophenyl>5-(4-cMorophenyl)-3^4H-l,2,4-triazol-4-yl)furo[23-i>]-pyri^^ 
dimethylpiopan-l-oae 

To a solution of 110 mg (0.25 mmol) of the product of Step B in Example 51 
dissolved in 1 mL of toluene, 80 mg (0.56 mmol) of i\r-(dimethylamino)methyIene-A/;iV- 
dimethylhydrazonoformamide and 5 mg (0.026 mmol) of /»-toluenesulfonic acid were added. 
The vial wastightlycappedandheatedinal05''CoabathfQr4days. The reaction was cooled, . 
diluted with EtOAc, washed with water and brine. The arganic layer was dried and concentrated. 
The residue was purified by prep TLC using 50% EtOAc/hexane to isolate the tifle compound. 
HPLC/MS: 491 (M+1), 493 (M+3); Rt = 3.94 min. 



EXAMPLE 94 




l-r6-(2-ailoiophenvlV5-f4-cMoroDhenvl^f uror2.3-blDvridin-2-vl1-2.2-dimethYlp iY)^^ 

Step A: 6-(2-ChlorophenvlV5-r4-c hlorophenv1V3-fonnvl-2-p vridoTift 

A solution of 0.34 g (1 nomol) of the product of Step B m Example 51 dissolved in 4 mL of dry 
THE was cooled to -78°C m a dry ice-acetone bath and 1.5 mL of 1.5 M diisobutylaluminum 
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hydride (DBAL) in toluene was added. After 15 min the cold bath was removed and the mixture 
was allowed to warm to room temperature, while all the solids dissolved. After 5 h, the reaction 
was quenched with 1.2 N HCl and extracted with EtOAc. The organic layer was washed with 
brine, dried and concentrated to afford 0.38 g of the title compound which was used in the next 
5 step without further purification. 

StepB: l-[6-(2<3Uorophenyl>5-(4-chIorophenyI)furo[2,3-&]pyridin-2-yl]-2,2- 

dimethvlpropan-l~one 

To a solution of 0.38 g of the product of Step A dissolved in 3 mL of DMF, was added 0.14 mL 
10 (L07 mmol) of 1-^hloropinacolone and 0.65 g of CS2CO3. After stirring for 2 h, another 0.05 
mL (0.38 mmol) of 1-chloropinacolone was added and the stirring was continued for another 1 h 
Additional 0.325 g (1 mmol) of CS2CO3 was added and the solution was heated in a 60^*0 bath 
for 3 h. The solution was cooled, diluted with Et20, washed with water, brine, dried and 

concentrated. The residue was purified on a prep TLC plate using 20% EtOAc/hexane as eluant 
15 to afford the title compound. HPLCTMS: 424 (M+1), 426 (M+3); = 4.49 min. 

EXAMPLE 95 




l-[6-(2-CWorophenyl)-5-(4-cmorophenyl)-3-(pyridin-2-ylamino)fijTO 

20 dimethvlpiopan-l~one ^ 

A flask containing 80 mg (0.51 mmol) 2-bromopyridine, 2.3 mg (0.01 mmol) of 
Pd(0Ac)2, and 9.5 mg (0.015 mmol) of BINAP was flushed with N2 and a solution of 267 mg 
(0.61 mmol) of the product of Step B in Example 51 dissolved in 2 mL of toluaiB was added. 
After 5 min, 231 mg (0.71 mmol) of CS2CO3 was added and the mixture was heated in a 105°C 
25 bath for 3 days. The reaction was cooled, diluted with EtOAc, and washed with water and brine. 
The organic layer was dried, concentrated and the residue was purified on a prep TLC plate using 
10% EtOAc/hexane as eluant to ajBFoid 235 mg of the title compound. HPLCVMS: 516 (M+l), 
518 (M+3); Rt = 4.67 min. 
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EXAMPLES 96-99 




Using procedure described in Example 95, the product of Example 51 was reacted 
with the appropriate halo-substituted heterocyclic compound to afford the following compounds: 

5 



Example 


Name 


HPLOMS 
m/z;Rt: 


96 


l~[6-(2-CWorophenyl>5-(4-cMoiophenyl>3-(pyrim 

ylamino)-furo[23-^pyridin-2-yl]-2^-dimethyipropm^ 

one 


517 (M+1), 
519CM+3); 
4.80 min 


97 


l-[6-(2-ailorophenyl)-5-(4-chloiophenyl>3-(pyrimidin-5- 

ylamino)-furo[23-i']pyridin-2-yl3-2,2-dimethylpropan-l- 

one 


517 (M+1), 
519 (M+3); 
4.29 min 


98 


l-[6-(2-chlorophenyl>5-(4-chlorophenyl)-3-(pyridin-3- 

ylainino)-furo[2,3--fe]pyridm-2-yl]-2^-dimethylpropan-l- 

one 


516 (M+1), 
518 (M+3); 
3.46 min 


99 


l-[6-(2-chlorophfiayl>5-(4-chlorophenyl>-3-(pyridin-4- 

ylaimno)-furo[23-*]pyridin-2-yl]-2;2-dimethylpropan-l^ 

one 


516 (M+1), 
518 (M+3); 
3.25 min 



EXAMPLE 100 
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l-[3-Amino-6-(2-<;Worophenyl>5-(4-chlorophenyI)fu^ 
methvlpropan-l-one 

Step A: l-Bromo-3-hvdroxv-3-methvIbutan-2-one 

To a solution of 12.0 g of 3-hydroxy-3-methyl-2-butaiione in 100 mL diethylether was added 
5 18.78 g of bromine at room temperature. After a few minutes a strong exothermic reaction began 
which necessitated iceAvater cooling and the reaction color changed from dark red to light 
orange. The reaction mixture was then concentrated and repeatedly dissolved in diethyl ether 
and leevaporated 4 times to afford the title compound which was used in the next step without 
further purification. 

10 

Step B: l-[3-Anuno-6-(2-cUorophen3d)-5-(4-cUoiophenyl)fiTO[23-ft]pyridm 

hvdroxv-2-metfavlpropan-l-Qne 

To a solution of 8,82 g of the product jfrom Step B in Example 51 in 85 mL DMF was added 14.0 
g (3 eq.) of the product of Step A and 19.6 g of potassium carbonate. The reaction mixture was 

15 stirred at room temperature for 10 min then heated to 60°C. After 65 minutes at eO'^C the 

reaction Dfiixture was allowed to cool to room temperature and stirred overnight LC/MS showed 
incomplete cyclization so an additional 5.8 g of potassium carbonate were added and the mixture 
heated for 40 minutes at 65°C to complete the cyclization. The reaction mixture was diluted with 
ethyl acetate, filtered, and washed with brine. The washed solution was concentrated to between 

20 100 and ISO mL then passed through 80 mL of silica on a fritted filter funnel, washing with ethyl 
acetate. The material was purified on a silica gel flash chromatogr£Q)hy column eluted with 0-60 
% ethyl acetate in hexanes. Evaporation of the purified ftactions afforded the title compound. 
HPLC/MS: 441,0 (M+l), 442.9 (M+3); Rt = 3.89 min. 

25 EXAMPLE 101 



O 




iV'-[6<2<;Moiophenyl)-5-(4^Morophenyl)-2-(2-hydroxy-2-m^ 
3-yn-2-hvdroxvacetamide 

-146- 



wo 2004/012671 



PCT/US2003/024280 



Step A: 2-{ [6-(2<;Morophenyl)-5-(4-cmarophenyl).2-(2-hydro^ 

methvlTOODanovl)fiiior2,3-&1 pvridi^^^ acetate 
To a solution of 4.0g of the product of Example 100 in 25 mL of acetonitrile was added 15 mL 
acetoxy acetylchloride and the reaction mixture was stined at room temperature. After 50 min 
the reaction mixture was diluted with CH2Ci2 and washed two times with aqueous sodium 
bicarbonate. The organic layer was dried over sodium sulfate tiien concentrated. The residue 
was suspended in 150 mL of methanol at 60-65''C, After cooKng to room temperature the 
methanol was decanted away and the solid rinsed three times with fiesh methanol. The solids 

were then dried in vacuo to afiford the titie compound HPLC/MS: 540.9 (M+1), 542,8 (M+3); 
Rt = 4.07 min. 

Step B: iV-[6-(2-Cmarophenyl>5-(4K:Worophenyl)-2-(2-hydroxy.2- 
methvlpr opanovnfuror23-fclovridin-3-vlV2-hvdn->xY acetam 
Lithium hydroxide-H20 (0.293 g), the product of St^ A (3.78 g), and methanol (8.4 mL) were 
combmed in 245 mL of THF and stirred at room temperature. After 5 min 0.50 mL of acetic acid 
was added and the solution concentrated The residue was diluted with ethyl acetate and this 
solution washed two times witii aqueous sodium bicarbonate. The solution was concentrated and 
purified via flash chromatography on silica gel with a gradient elution of 0 to 55 % etiiyl acetate 
in mefliylene chloride. The product was then further purified by recrystallization from ethanol to 
afford the tifle compound HPLC/MS: 499.0 (M+1), 500.8 (M+3); Rt = 3.77 min. 



EXAMPLE 102 




iV-[6-(2-cMorophenyl)-5-(4-cMorophenyl>2-(2-hydroxy-2-metiiylpropm^ 
3"Vllacetarpide 

The product of Example 100 (0.200 g), acetic anhydride (1.25 mL) and acetic acid 
(0.25 mL) were combined and then heated to 85°C. After 3 h the reaction was concentrated and 
the residue was dissolved in dichloromefhane and washed twice with aqueous sodium 
bicarbonate. The solution was then concentrated and the residue was purified via flash 
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chromatography on siKca gel with gradient elution of 0-60 % ethyl acetate in hexanes affordmg 
the title compound HPLC/MS: 483.0 (M+1). 484.8 (M+S); Rt =: 3.95 min. 



EXAMPLES 103-139 




Starting with the product of Example 100 and using the procedures described in 
reaction Schemes 6-8 and in the preceding Examples, the following additional compounds were 
prepared: 



Example 


Name 


HPLC/MS 

m/z, Rt: 


103 


iV^[6-(2<;Uorophenyl)-5-(4-chlQrq)henyI>2-(2-hydroxy- 

2-methylpropanoyl)furo[23-:^]pyridin-3- 

yI]cycIopropanecarboxamide 


509.0 (M+1), 
511.0 (M+3); 
4.30 min 


104 


iV^[6-(2-ailorophenyl)-5-(4-chlQrophenyl)-2-(2-hydroxy' 

2-methylpropanoyl)furo[23-i>]pyridin-3-yl]-2- 

methylpropanamide 


510.9 (M+I), 
512.9 (M+3); 
4.40 min 


105 


i\r-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2-hydroxy- 

2-methylpropanoyl)furo[2,3-i']pyridin-3-yl]-3- 

methylbutanamide 


525.0 (M+1), 
527.0 (M+3); 
4.55 min 


106 


JV-[6-(2-chlQrophenyl)-5-(4-chlorophenyl)-2-(2-hydroxy- 
2-methylpropanoyl)fkro[2,3--ilpyridin-3-ylJbutanarnide 


510.9 (M+1). 
512.8 (M+3); 
4.40 mm 


107 


JV^[6-(2-ailorophenyl)-5-(4-chlorophenyl)-2-(2-hydK)xy- 
2-methylpropanoyl)furo[23-i>lpyridin-3-yl]propanamide 


496.9 (M+1), 
498.9 (M+3); 
4.22 min 


108 


iV-[6-(2-ChIorophenyl)-5-(4-chlQrophenyl)-2-(2-hydroxy- 

2-methylpropanoyl)furo[2^-Z>]pyridin-3-yI]-2- 

methoxyacetamide 


512.9 (M+1), 
514.8 (M+3); 
4,13 min 
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109 


iV'-[6-(2-ailQrophenyl)-5-(4-chlorophenyl)-2-(2-hydroxy- 
2-n»th3dpK>paiioyl)furo[23-6]pyridin-3-yl]-2-hydroxy-2- 
methylpgropanamide 


527.0 (M+1), 
529.0 (M+3); 
4.05 min 


110 


4<Woro-JV-[6-(2K:hIorophenyl)-5-(4-chloiophenyl>2-(2- 

hydroxy-2-niethylpropanoyl)fuio[23-6]pyridm-3- 

yljbutanamide 


544.8 (M+1), 
546.8 (M+3); 
4.29 min 


111 


1- [6-(2-Chlorophen3d)-5-(4-chlQrophenyi)-2-(2-hydroxy- 

2- methylpi(q>anoyl)fiiio[2>i]pyridia-3-yQpym)Kdfin-^ 
one 


508.9 (M+1), 
510.9 (M+3); 
3.79 min 


112 


iV-[6-(2-Chlorophenyl>5-(4-chlorophenyI>2-(2-hydroxy- 
2-methylpiopanoyI)furo[23-%yridin-3-yl]sulfamide 


519.8 (M+1), 
521.8 (M+3); 
3.75 min 


113 


2-(3ilQro-Ar-(6-{2-cliIorophenyl>5-(4-chlorophen5l>-2-(2- 

hydroxy-2-ineliiyipropanoyl)fuiD[23-i»]pyridin-3- 

yllacetamide 


516.9 (M+1), 
518.8 (M+3); 
4.19 min 


114 


/irl-[6-(2-CMatophenyI)-5-(4-chlorophenyl>2-(2- 

hydioxy-2-methyIpropanoyl)fim>[23-%yridin-3-3d]-w2- 

methylglycinamide 


512.0 (M+1), 
514.0 (M+3); 
2.98 min 


115 


iV2-Acetyl-i\rl-[6-(2-cliIon>phenyl)-5-(4-cliIoioplieny0-2- 
(2-hydroxy-2-me%IpropaiK>yI)ftiro[23-6]pyridia-3-yl]- 

iv^-methylglycinaimde 


554.0 (M+1), 
556.0 (M+3); 
3.67 min 


116 


2-Azetidin-l-yl-iV'-[6-(2-cMorophenyl)-5-(4- 

chlorophenyl)-2K2-hydroxy-2-methylpropanoyl)fiff^ 

£>]pyadm-3-yl]acetaimde 


538.0 (M+1), 
540.0 (M+3); 
3.02 min 


117 


Ar-[6-(2-<Moroplienyl)-5-(4-chlorophenyl)-2-(2-hydroxy- 
2-methylpropanoyl)fiiio[2,3-&]pyridm-3-yl]-2-(lff- 
ijmoazoi-1 -yijacetamioe 


548.9 (M+1), 
550.9 (M+3); 
3.06 min 


118 


1- [6-(2<:McM:ophenyl)-5-(4-cWorophenyl>2-(2^^^ 

2- -methyltTOoanovl)fuK)r2J3-AlnvridiTi-^-vllnvrmli"^ 
2,5-dione 


523.1 (M+1), 
(.M+3); 
3.75 min 


119 


Methyl 3-{ [6-(2-chlorophenyl)-5-(4-cMorophenyl)-2-(2- 
hydroxy-2-methylpropanoyl)fuj:o[23-b]pyridm-3- 
yI]amino }-3-oxopropanoate 


541.0 (M+1). 

542.9 (M+3); 
4.00 min 


120 


i\r2.[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(2- 
hydroxy-2-methylpropanoylVuro[2,3-6]pyridin-3-yl]- 


526.0 (M+1), 
527.9 (M+3^: 
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JV^* -dnnetfivl d vciriii'mi 


iJ.OH' TillTl 


121 


Ethyl [6-(2-chlorophenyl)-5-(4-chlarophenyl>2-(2- 
hydroxy-2-melhylpK>panoyl)fuio[23-&]pyiidin-3- 

vIl/MirrhATn Skf^ 


513.0 (M+l), 
514.8 CM+3); 
4.43 mm 


122 


iV-[6-(2-ChIorophenyl)-5-(4-chlorophenyl>2-(2-hydroxy- 
2-me%Ipropanoyl)fuaTo[23-i»]pyridm-3-yl]-iV,iV- 

Luxuciiiy icuuLdncui ami o.c 


540.8 (M+l), 

541.9 (M+3); 
4.oy mm 


123 


iV^[6-(2-CMorophenyl)-5-(4-<:hlorophenyl)-2-(2«hydroxy-- 
2-methylpropanoyl)fim>[2,3-Z^]pyridiii-3-yl]-'iV'- 

Jiic ujiy icuiaiicuxaiiiiuc 


526.0 (M+l), 
528.0 CM+3); 
3.93 min 


124 


iV-[6-(2-Chlorophenyl>5-(4-chIorophenyl)-2-(2-hydroxy- 
2Hmethylpropanoyl)fuio[23-6]pyridin-3-yI]-iV^^ 


556.0 (M+l), 
558.0 (M+3); 

1 f^K mix 

i.oo mm 


125 


iV-[6-(2-CMorophenyl)-5<4-cMorophenyl)-2-(2-h^ 
2-meth)dpropanoyl)fui:o[23-*]pyridin-3-yl]r^^ 


540.0 (M+l), 
541.9 (M+3); 
4.11 mm 


126 


JV"[6-(2-cUoropheayl)-5<4-cUoropheayI>2-(2-hydrojey- 
2-methylpropanoyl)fiiro[2,3-i]pyridin-3-34]-2-ox^^ 
pyiiuuuin-1 -yiacciaiiucic 


566.0 (M+l), 
568.0 (M+3); 
4.32 mm 


127 


iV^[6-(2-Chlorophenyl)-5-(4-chIoropheiiyl>2-(2-hydroxy- 
2-methylpropanoyl)furo[23-&]pyridin-3-yl]-iV'-e&^^ 


512.0 (M+l), 
514.0 (M+3); 
4.05 mm 


128 


JV^[6-(2-ailorophenyl)-5-(4K:WorophenyI)-2-(2-hyd^^ 
2-methylpropanoyl)furo[23-&]pyridin-3-yl]morphoIiiie-^ 
caHinx niTii 


554.0 (M+l), 
556.0 (M+3); 
4.U1 mm 


129 


iV'-[6-(2-adorophenyl>5-(4-cWoroidienyl>2<2-hydn)xy- 
2-me%lpiopanoylXuro[2>6]pyridm-3-yl]pyrtoU<fine-l- 

carboxamide 


538.1 (M+l), 
540.1 CM+3); 

*i'-Z!f niin 


130 


l-[6-(2-Chlorophenyl)-5-(4K;MQrophenYl)-3- 

(irLethylaimno)furo[23-%yridm-2-yl]-2-hy^ 

methylpropan-l-one 


455 0 fM+l'^ 
457.0 CM+3); 

4.10 min 


131 


1- [6-(2-Chlorophenyl)-5-(4-.chlorophenyl>2-(2-hydroxy- 

2- methylpropanoyl)furo[23-&]pyridin-3-yl]iimdaz 
2,4-dione 


524.0 (M+l), 
525.9 (M+3); 
3.54 min 


132 


l-[6-(2-CMoropheayl)-5-(4-chlorophenyl)-2-(2-hydroxy-. 


524.0 CM+1), 
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2-methylpropanoyl)fuio[2,3-&]pyridin-3-yl]-3- 
memyhimdazoliain-2-one 


525.9 (M+3); 
3.78 min 


133 


1- [6-(2<Morophenyl)-5-(4-chlorophenyl)-2-(2-hydr^ 

2- methylpropanoyl)furD[23-*lpyridm-3-yl]-3- 
metfayIimidazolidine'-2,4-dione 


538.0 (M+1), 
539.9 (M+3); 
3.75 noin 


134 


3-[6<2<Morophenyl>5-(4-cMoiophenyI)-2-(2-hyd^ 

2-methyIpropanoyl)ftTO[2,3-6]pyridin-3-yl]-13- 

oxazolidin-2-one 


511.0 (M+1), 
512.9 (M+3); 
3.70 min 


135 


iV-[6-(2-ailorophenyl)-5-(4-chlorophenyl)-2-(2-hydroxy- 

2-methylpropanoyl)furo[23-i]p3^din-3-^^^ 

trimethylmalonainide 


568.2 (M+1), 
570.1 (M+3); 
3.91 min 


136 


JV-[6-(2-CMorophenyl)-5-(4-chlorophenyl>2--(2-hydroxy- 
2-methyIpropanoyl)furo[23-&]pyridin-3-yl]-(5)- 

prolinamide 


538.1 (M+1), 
540.1 (M+3); 
3.07 min 


137 


l-[6-(2<;hlorophenyl)-5-(4-chloiophenyl>3-(l,l- 

dioxidoisoMazoKdm-2-yl)fino[23-2^]pyridm-2-yy 

hydioxy-2-methylpropan-l-oiie 


545.1 (M+1), 
547.0 (M+3); 
3.83 nun 


138 


iV^[6-(2-CWOTOphenyl>5-(4-cMOTophenyl)-2^^ 

2-methylpropaQoyl)fun)[23-%yiidiii-3-yl]-2^- 

dimethylmalonainide 


554.2 (M+1), 
556.2 (M+3); 
3.78 min 


139 


l-[6-(2-adoiophenyl)-5-(4-cMorophenyl)-3- 
methylfuro[23-&]pyridin-2-yl]-2-hydroxy-2- 
methylpropan-l-one 


440.1 (M+1), 
442.1 (M+3); 
4.14 min 



EXAMPLE 140 




l-[3-Amino-6-(2-cMoiophenyl)-5-(4-chlorophenyl)furo[23-i']pyridin-2-yl]-2-methyIpro^ 
5 
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To a solution of 2.39 g (7.0 mmol) of the product of Step A in Example 51 in 25 
mL DMF was added 7 g (21.5 mmol) CS2CO3 and 1.2 g (7.3 mmol) of l-bromo-3-methylbutan- 
2-one. The reaction was stiired 1.5 h at room temperature and then 1 h at 60*'C. The reaction 
mixture was concentrated and then diluted with ethyl acetate and washed with saturated NaQ 
5 solution. The residue from the concentrated solution was purified via silica gel flash 
chromatography eluting with a gradient of 0-43% ethyl acetate/hexane to afford the tide 
compound. TSPLC/MS: 425.1 (M+1), 427.2 (M+3); = 4.30 min. 



EXAMPLES 141-156 




Starting with the product of Example 140 and using the proceduies described in 
reaction Schemes 6-8 and in the preceding Examples, the following additional compounds were 
prepared: 



Example 


Name 


HPLQMS 
m/z;Kt: 


141 


2-{[6-(2-ChlorophenyI>5-(4-chlQrophenyl)-2- 

isobutyiylfiiro[2^-6]pyridm-3-jd3ainmo}-2-oxoethyl 

acetate 


525.0 (M+1), 
526.8 (M+3); 
4.53 min 


142 


iV-[6-(2-ChIorophenyl)-5-(4-chlorophenyl)-2- 
isobutyiylfuro[23-b]pyridin-3-yI]-2-hydroxyacetainide 


483.2 (M+1), 
485.2 (M+3); 
4.24 min 


143 


i\r-[6-(2-ChIorophenyI)-5-(4-chlorophenyl>2- 

isobutyi3dfuio[23-%yridin-3-yl]-2-hydioxy-A^ 

methylacetamide 


497.0 (M+1), 
498.9 (M+3); 
3.94 min 


144 


i\r-[6-(2-Chlarophen;^>5-(4-chlaiophenyl)-2- 
isobutyryifuro[23-%yridm-3-yllac»t^ 


467.0 (M+1), 
468.9 (M+3); 
4.47 min 


145 


4-ailoro-iV-[6-(2-chloroirfienyl)-5-(4-chlQrophenyl)-2- 


528.9 (M+1), 
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isobiityiylfim)[23-^']pyridin~3-yllbum 


530.9 (M+3); 
4.73 mm 


146 


l-[6-(2-CUQrophenyl)-5-(4-chlorophenyl)-2- 
isobutyiylfiiro[23-fr]pyridm-3-yl]pyiroUdin-^ 


493.1 (M+1), 
495.1 (M+3); 
4.11 min 


147 


W^[6-(2-CWorophenyl)-5-(4-cWorDplienyl>2- 
isobiityiylfiDro[23-fc]pyridin-3-yl]-i^^ 


481.0 (M+1), 
482.9 (M+3); 
4.14 min 


148 


l-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2- 
isobutyiylfiju:o[23-i^]pyridin-3-yl]pym)U(fi^ 


507.2 (M+1), 
509.2 (M+3); 
4.07 min 


149 


4-[6-(2-Chlorophenyl)-5-(4-chloropheayl)-2- 
isobirtyrylfi3ro[23-fr]pyridin-3-yl]morphofc 


523.1 (M+1), 
525.1 (M+3); 
4.17 min 


150 


iV-[6-(2-Cailorophenyl>5-(4-chIorophenyl)-2- 
isobi]tyrylfun)[23'&]pyndin*3*yl]me 


503.0 (M+1), 
505.0 (M+3); 
4.28 min 


151 


l-[6-(2-CWon)phenyl)-5-(4-chloropheayl)-2- 
isobiityiylfiuro[23-2^]pyridin-3-yl]^ 


508.0 (M+1), 
509.9 (M+3); 
3.93 min 


152 


Ar-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2- 
isobutyiylftiro[23-i^3pyridin-3-yllurBa 


468.1 (M+1), 
470.1 (M+3); 
4.06 min 


153 


l-[6-(2-Chlorophenyl)-5-(4-cMorophenyl)-2- 
isobutyryl£b:o[23-i']pyridin-3-yl]piperidi^ 


521.1 (M+1). 
523.1 (M+3); 
4.12 min 


154 


3-[6<2-CMorophenyl)-5-(4-chlorophenyl)-2- 
isobutycylfiiro[2,3-6]pyridin-3-yI]-3- 
azabicyclo[3. 1 .0]hexaiie-2,4-<]ione 


519.1 (M+1). 
521.0 (M+3); 
4.19 mm 


155 


l-[6-(2<Morophenyl)-5-(4-chlorophenyl>3-(l,l- 

dioxidoisolMazoHdm-2-yOfun)[23-&]pyri<iin^^ 

methylpropan-l-one 


529.2 (M+1), 
531.1 (M+3); 
4.18 min 


156 


iV-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2- 

isobutyrylfuro[23-&]pyridin-3-yl]-Ar"- 

methylmethaaesulfonaimde 


517.1 (M+1), 
519.0 (M+3); 
4.28 min 
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EXAMPLE 157 




[3-Aimno-6-(2K:MoiophenyI)-5-(4-chlQiophenyl)^^ 

vDmethanone 

Using the procedure described in Example 26, the product of Step B in Example 
51 was reacted with 3-(bromoacetyl)pyiidine hydrobromide to afford the title compound. 
HPLC7MS: 460-0 (M+1), 462,0 (M+3); Rt = 3.28 min. 



EXAMPLE 158 




JV^[6-(2-<:Morophenyi>5-(4-cmorophenyl)-2-(pjddin-3-ylcar^^ 

hvdroxyacetamidft . 

Using the general acylating procedure described in Example 18, the product of 
Example 157 was reacted with acetoxyacetyl chloride and then subjected to the general ester 
hydrolysis procedure described ia Example 25 to afford the title compound HPLC7MS: 518,0 
(M+1), 520.0 (M+3); Rt = 3.52 min. 

EXAMPLE 159 
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[3-amin(>^-<2K;Uorophenyl)-5-(4K:hloiophenyl)ftTO 



Using the procedure described in Example 26, the product of Step B in Example 

51 was reacted with 2-bromo-l-(2-furyl)ethanone to afford the title compound. HPLC/MS: 
448.9 (M+1), 450.7 (M+3); Rt = 4.03 min. 



EXAMPLES 160 & 161 




Using the procedure described in Example 2, the product of Example 159 was 
reacted with acetyl chloride to afford Example 160. Alkaline hydrolysis of the product of 
Example 160 then afforded the title compound in Example 161: 



Example 


Name 


HPLCVMS 
Rt: 


160 


iV-[6-(2-chIorophenyI>5-(4-chlorophenyl)-2-(2- 
furoyl)fim)[23-%yridin-3-yl]acetanude (r5^ r6 = 

acetyl) 


490.8 (M+1), 
492.8 (M+3); 
4.26 min 


161 


iV-[6-(2-chlorophenyl)-5-(4-chlorophenyl)-2-(2- 
furoyl)furo[23-6]pyridm-3-yl]acetamide (R^ = acetyl, 
r6 = H) 


532.9 (M+1), 
534.9(M+3); 
4.07 min 



EXAMPLE 162 
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2-frert-batvlsulfonvlV6-(2-chlorophenvlV5-(4-cMorophenvDto 

Step A: 2-[(rerf-butyltbio)methoxy]-6-(2-cWorophenyl>5-(4K;Morophenyl^ 

mcotinordtrile 

5 To a solution of 3.0 g (8.80 mmol) of the product of Step B in Example 51 in 15 mL DMF was 
added 3.44 g (10.6 mmol) of CS2CO3 and a solution containing approxiiBately 1.34 g (9.7 mmol) 

of ferf-butyl(chloromethyl)sulfide in 4.3 g of toluene. Hie reaction was stirred 17 h at room 
temp^ture, tben concentrated in vacuo. The residue was diluted with ethyl acetate and washed 
with saturated NaCl solution. The organic layer was evaporated again and then purified on a 
10 silica gel flash chromatography column eluting with a gradient of 0-30% eth}i acetate/hexane to 
afford the title compound. 

Step B: 2-[(rie/t-butybulfonyl)methoxy]-6-(2-cUorophenyl)-5-(4-chIorophenyl)- 

nicotinonitrile 

15 To a solution of product from Step A in 10 mL CH2CI2 was added a solution of 2,6g of (85 

weight %) 3-chloroperoxybenzoic acid in 20 mL of acetonitrile. The reaction mixture was stirred 
for 25 min then it was diluted with ethyl acetate and washed with saturated NaHCOs solution. 

The residue from Ifae concootrated solution was purified via silica gpl flash chromatography 
eluting with a gradirat of 0 to 40% ethyl acetate/hexane to afford the title compound. 

20 

Step C: 2-(r^rt-butylsulfonyl)-6-(2-<:UQrophenyl)-5-(4-cWorophenyl)fi^ 

3-amine 

To a stirred solution of 1.87 g (3.9 mmol) of the product of Step B in 24 mL of DMF at O^C was 
added 7.9 mL of a 1.0 M solution of lithium bis(trimefliylsilyl) amide in THF. Hie reaction 
25 mixture was stirred an addition 5 min then it was quenched with 0.45 mL of acetic acid and then 
partitioned between ethyl acetate and saturated NaCl solution. The organic layer was separated, 
dried (MgS04), filtered and evaporated. The residue was then purified via silica gel flash 

chromatography eluting with a gradient of 0 to 40% ethyl acetate/hexane to afford the title 
compound. HPLC/MS: 475.1 (M+l), 477.0 (M+3); Rt = 3.99 min. 

30 
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EXAMPLES 163-171 




Starting with the product of E?Lainple 162 and using the procedures described in 
reaction Schemes 6-8 and in the preceding Examples, thcfoUowing additional compounds were 
5 prepared: 



Exanq>le 


Name 


HPLC7MS 
mfz\ Rt: 


163 


//-[2-(rert-butylsiilfonyl)-6-(2-chIorophenyl)-5-(4-chloro- 
phenyl)-furo[23-^]pyri(iin-3-yl]methanesulfonaniide 


553.1 (M+l). 
555.0 (M+3); 
4.06 mia 


164 


iV-[2-(re7t-butylsulfonyl)-6-(2-cliIorophenyI)-5-(4- 
cMoiophenyl>furo[2,3-6]pyridin-3-yl]acetinQide 


559.2 (M+l), 
561.2 (M+3); 
4.10 min 


165 


iV^[2-(rert-butylsulfonyl)-6<2-<;MoiopheiiyI)-5-(4- 
cUcTOphenyl>furo[2,3-2»]pyndia-3-yl]acetaim 


517.1 (M+l), 
519.0 (M+3); 
4.05. min 


166 


2-{[2-(r«r^butylsolfoayl>6-(2K;MQro0ienyD^^^ 
phenyl)-fuio[23-&]pyridin-3-;^]ainmo}-2-oxoethyI acetate 


575.2 (M+l), 
577.1 (M+3); 
4.15 min 


167 


Ar-[2-(rert-butylsulfonyl)-6-(2-chloropheayl>5-(4- 
chlorophenyl)-fi3io[2^-i>]pyridiii-3-yl]-2- 

hydroxyacetamide 


533.1 (M+l), 
535.0 (M+3); 
3.91mm 


168 


l-[6-(2-Chlorophenyl)-5-(4-chlorophenyl)-2-(methyI- 
sulfonyl)-furD[2,3-&]pyridin-3-yl]pyriDlidine-2,5-dione 


515.1 (M+l), 
517.1 (M+3); 
3.74 mm 


169 


iV^[2-(rCT*-butylsulfc>ayl)-6^;2Kdd(xrophenyl>5-(4-chloro- 

phenyI)-fuio[23-6]pyridin-3-:0]-2V- 

methylmethanesulfonaniide 


566.9 (M+l), 
568.9 (M+3); 
4.08 mm 
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170 


iV-[2-(r(?rf-but^uIfonyl)-6-(2-chlorophenyl)-5-(4- 
cMorophenyl)-fmx)[23-6]p}aidm-3-yl]-iV'-metfaylace 


531.0 (M+1), 
533.0 (M+3); 
3.92 min 


171 


l-[2-(Terf-butylsulfonyl)-6-(2-chlorophenyl>5-(4-chloro- 
pheayl)-fuio[23-£']pyridin-3-yI]iiiudazoUdinB-2,4-dioae 


558.2 (M+1), 
560.1 (M+3); 
3.77 min 



EXAMPLES 172-176 




Starting with the product of Step B in Example 5 1 iand chloromethylphenylsulfide 
5 and using procedures described for the preparation of the 2-f^rt-butylsulfonyl substituted 
furo[2,3-fe]pyridines of Examples 162-171, the following 2-phenylsulfonyl substituted 
compounds were prepared: 



Example 


Name 


HPLOMS 

n/z; Rt: 


172 


6K2-ChIoiqphenyl)-5-(4-clilQiuphaiyl)-2- 
(pheDylsulfonyl)fiiio[23-^]pyndm-3-amine 


495.0 CM+1), 
497.0 CM+3); 
4.11 min 


173 


2-{[6-(2-CWorophenyI>5-(4-chlorophenyl)-2- 
(phenylsulfonyl)furo[23-&]pyridm-3-yl]ammo}-2- 
oxoethyl acetate 


595.1 (M+1), 
597.0 (M+3); 
4.23 min 


. 174 


//-[6-(2-ChloiDphenyl)-5-(4-chlorophenyl)-2- 

(phenylsulfonyl)furo[2,3-fc]pyridin-3-yl]-2- 

hydroxyacetamide 


553.0 (M+1), 
555.0 (M+3); 
4.02 min 


175 


2-Chloro-Ar-({[6-(2-chlorophenyl)-5-(4-chlon>phenyl>2- 

(phenylsuIfonyl)furo[2,3-i]pyiidin-3- 

vl]ainino}carbonyl)acetarnide 


614.0 (M+1), 
616.0 (M+3); 
4.16 min 


176 


l-[6-(2-<3ilorophenyl)-5-(4-chlorophenyl)-2- 


578.1 (M+1), 
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(phenylsulfonyl)fuix)[23-&]pycidin-^^ 


580.1 CM+3); 




dioEe 


3.87 min 



EXAMPLES 177-179 




Starting with the pioduct of Step B in Example 51 and chloromethylpheaylsulfide 
and using procedures described for the preparation of the 2-re7t-butylsuIfonyI substituted 
furo[23-2']pyridines of Examples 162-171, the following 2-methylsuIfonyl substituted 
compounds were prepared: 



Example 


Name 


HPLCMS 
m/v, Rt: 


177 


6-(2-CMorophenyl)-5-(4-chlorophenyI)-2- 
(methylsulfonyl)furo[23-&]pyridin-3-ainiiie 


433.0 (M+1), 
435.0 (M+3); 
3.74 min 


178 


iNr-[6-(2-ChIorophenyl)-5-(4-chlorophenyI>2- 
(methylsalfQa^>furo[23-&] yridine-3-yl]acetaiDide 


475.0 (M+1), 
477.0 (M+3); 
3.72 nun 


179 


A'-[6K2-<Morophenyl)-5-(4-cWorophenyr)-2- 
(mefhylsulfonyl>fuiD[23-&]pyridin-3-}4]bi]tananiide 


503.1 (M+1), 
505.1 (M+3); 
4.05 min 



EXAMPLE 180 




C02Et 
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10 



Rthyl ■^-flmtnfv fi-f2-cMarophenvlV5-f4K;MorophenyiyuK)r^^^ 

Step A: Ethyl ( r6-(2-chlorophenvl)-5-f4-cMorophenvlV3-cvanopvridin--2-vl1oxv} acetate 
To a solution of 3.0 g (8.80 inmol) of the product of Step B in Example 51 dissolved in 45 mL 
DMF was added 0.98 mL (8.80 nrniol) of ethyl bromoacetate and 5 J3 g (17.6 mmol) of cesium 
carbonate. The reaction mixture was stirred at room temperature for 2 h then partitioned between 
EtOAc and water. The organic extracts were separated washed with water, 10% aq. NaHS04, 
brine, dried (Na2S04), filtered and evaporated. The residue was purified on a silica gel flash 
chromatography colunm eluted with 0-20% EtOAc-hexane. Evaporation of the purified fi*actions 
and drying in vacuo afforded the title compound. 

Step B: Ethyl 3-amino-6-(2'CMQrophenvlV5-(4-cMorophenvDfiiro[23 -Mpvridine-^ 

carboxvlate 

To a magnetically stirred solution of 2.69 g (6.30 mmol) of the product of Step A dissolved in 60 
mL of DMF was slowly added 12.6 mL of a 1 M solution of lithium bis(trimethylsilylanodde) in 
15 THF at 0°C. The reaction mixture was stirred at room temperature for 20 min then partitioned 
between EtOAc and 10% aq. NaHS04. The organic extracts were separated, washed with 10% 
aq. NaHS04, brine, dried (Na2S04), filtered and evaporated The residue was purified on a 
sihcagelflashchiomatography column eluted with 0-20% EtOAc-hexane. Evaporation of the 

purified fractions and drying in vacuo afforded the title compound BDPLC/MS: 427.0 (M+1), 
20 428.9 (M+3); Rt = 4,03 min. 




C02Et 



Ethyl 6-(2-cMQrophenyl)-5-(4<MQrophenyl>3-[(trifluoroacetyl)amino]^ 

25 caifaoxylatc 

To a magnetically stirred solution of 0.70 g (1.64 mmol) of the product of 
Example 180 in 16 mL CH2CI2 was sequentially added 0.23 mL (1.64 mmol) of triethylamine 

and 0.23 mL (1.64 mmol) of trifluoroacetic anhydride at 0°C. The reaction mixture was stirred 
for 1-2 h and allowed to warm to room temperature. The reaction mixture was then partitioned 
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between EtO Ac and 10% aq. NaHS04 and the organic layer was separated. Hie organic extracts 
were washed with water and brine, dried (Na2S04), filtered and evaporated. The residue was 
purified on a silica gel flash chroniatography column eluted with 0-20% EtOAc-hexane. 
Evaporation of the purified fractions and drying in vacuo afforded the tided compound. 

EXAMPLE 182 



NEt2 

6-(2-CMorophenyI)"5-(4-cWorophenyl)-NJ^-diethyi-3-[(trifluoroacetyl)a^ 

10 b1pvridine-2«carboxamide 

To a magnetically stirred solution of 0.1 19 roL (1.15 mmol) of triethylamine in 5 
mL toluene was added 0.S7S mL (1.15 mmol) of a 2.0 M solution of trimethylaluminum in 
toluene at O^C. The reaction mixture was allowed to warm to room temperature and was stirred 
for 30 min. A solution of 0.300 g (0.57 mmol) of the product of Example 181 in 1 mL CH2a2 

15 was added to the reaction mixture and when the addition was complete the reaction mixture was 
heated at 60°C for 2 h. The reaction mixture was allowed to cool again to room temperature and 
was partitioned between EtO Ac and 10% aq. NaHS04. The organic extracts were combined, 
washed with water and brine, dried (Na2S04), filtered and evaporated The residue was purified 
on a silica gel flash chromatography column eluted with 0-30% EtOAc-hexane. Evaporation of 

20 the purified fractions and drying in vacuo afforded the titled compound, HPLC/MS: 550.0 
(M+1), 551.8 (M+3); Rt = 4.74 mm. 

EXAMPLE 183 
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^-ATTiino-6->r2><:MorophenvlV5-f4-cMQrophenvlViV.iV-diethvl 

To a magaetically stirred solution of 0.273 g (0.50 mmol) of the product of 
Example 182 in 5 mL MeOH was added 0.343 g (.248 mmol) of potassium carbonate and 0.5 mL 

5 water. The reaction mixture was stirred at 60°C for 3 h then cooled to room temperature and 
partitioned between EtOAc and 10% aq. NaHS04. The organic extracts were separated, washed 
with water and brine, dried (Na2S04), filteied and evaporated. The residue was purified on a 
silica gel flash chromatography column eluted with 0-20% EtOAc*hexane. Ev^oration of the 
purified fractions and drying in vacuo afforded the titled compound. HELC/MS: 453.9 (M+1), 

10 455.8 (M+3); Rt = 4.15 min. 



EXAMPLES 184-195 




15 Using the two-step amide synthesis and tiifluoroacetamide hydrolysis sequence 

described in Examples 182 and 183, the product of Example 181 was converted to Examples of 
the title compound of general formula I wherein r1 = CON^Re and r2 = NH2. These 

compounds were further modified using procedures described in reaction Schemes 6-8 and the 
preceding Examples to afford the following compoimds: 
20 



Ex. 


r2 


r4 


Name 


HPLC/MS 
m/zi Rt: 


184 


NHAc 

/ 


NEt2 


3-(Acelylainmo>6-(2-chlorophenyl)-5- 
(4-chlorophenvl>A/;AWiethviftiio[^ 


496.0 (M+1). 
498.0 (M+S); 
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&]pyridine-2-caiboxaiiiide 


4.19 min 


185 


NHAc 
/ 


NMeEt 


3-<Ace1ylainino)-6-(2-chlorophenyl)-5- 
(4-chlorophenyl)-JV-ethyl-iV- 
inethylfuro[2,3"i']pyridine-2- 
carboxainide 


482.0 (M+1), 
483.9 (M+3); 
4.00miii 


186 




0 


6-(2-chlotophenyI)-5-(4-chlQropheayl)- 

2-(piperidin-l-ylcarbonyl)fiiro[2,3- 
blpyridin-S-amine 


466.1 (M+1), 
467,9 (M+3); 
4.21 niin 


187 


NHAc 

/ 




JV-[6-(2-ChlQrophenyl)-5-(4- 
cMorophenyl)-2-(piperidin-l- 
ylcaAonyl)fiiro[2,3-&]pyridin-3-- 
yllacetamide 


508.1 (M+1), 
509.9 (M+3); 
4,12 min 


187 


O 

^ — N 
NH 

/ 


NEt2 


6-(2-CMorophenyl)-5-(4- 
chloroplieiiyl)-iV;2\r-diethyl-3- 
(gIycoloyIaiiuno)ftiro[23-i>lpyridine-2- 
caiboxamide 


512.0 (M+1), 
513.8 (M+3); 
3.98 min 


188 


o 

NH 

/ 




6-(2-Chloiophenyl>5-(4- 

cUorophenyl)-3-(glycoloylainmo)- 

N,N-dimethylfuro[23-&]pyri(iine-2- 

carboxamide 


484.1 (M+1), 
486.1 (M+3); 
3.81 min 


189 


NH2 




6-(2-Chlorophenyl)-5-(4- 

chlorophenyl)-2-(pyrrolidia-l- 

ylcarbonyl)furo[23-6]pyridin-3-amme 


452.0 (M+1), 
454.0 (M+3); 
4.00 min 


190 




o 


l-[6-(2-chlorophenyl>-5-(4- 
chloropheBLyl>2-(pyrrolidin-l- 
ylcaibonyl)fuio[23"b]pyridin-3- 
yl]pynolidine-2,5-dioiie 


534.0 (M+1), 
536.0 (M+3); 
3.77 min 


191 


/ 




l-[6-(2-Chloropheayl>5-(4- 
cMorophenyl)-2-(pycrolidiii-l- 
ylcarbonyl)fiiio[2,3-&]pyridin-3-yl]-3- 
methyliimdazolidine-2,4-dione 


549.1 (M+1), 
DOL.l [M.+o)l 

3.83 mm 


192 


/ 


NEt2 


6-(2-Chlorophenyl>5-(4- 
chlorophenyl)-3-(2,4- 
dioxoimidazolidia- l-yl)-iV,iV- 
diethyIfurof2,3-&lP7ridine-2- 


537.0 CM+1). 
539.0 (M+3); 
3.73 min 
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caiboxamide 




193 


V 

/ 


NEt2 


6-(2-Cailorophenyl)-5-(4- 
cnioropnenyij-iY,zV'<ueiQyio- 
[(niethylsulfonyl)atnino]fiaro[2,3- 
&]pyridiiie-2-carboxainide 


532.1 (M+1), 

Dj*!-.! \pflnrD)y 

4.18 min 


194 


V 

1 


NEt2 


6-(2-Chlorophenyl)-5-(4- 
cmoropiicnyi jT/v,iv-Qicuiyi-:>- 

[(propyIsulfonyl)araino]ftiro[2,3-' 
&]pyridiiie-2-carboxatDide 


560.2 (M+1), 
4.42 min 


195 




NEt2 


6-(2-ChlorophenyI)-5-(4- 
chlorophenyl)-3-(2,5-dioxopyrrolidin- 
l-yl^iV,Methyl£uro[2>&]pyrid^^ 
caiboxamide 


536.1 (M+1). 
538.1 (M+3); 
3.88 miiL 



EXAMPLE 196 




l-[6-(2-CMoropheayl)-5-(4-cMorophenyl)-3-(l-methyl-lfl^-iimdazol^^^ 

5 vn-2.2-dimethvlpropan-l-one \ 

Step A: 6-(2-chlorophenyI)-5-(4-cMorophenyl)-3-[(l-methyl- l/f-imidazol-2- 

vncarbonvnpvridin-2flflVoiie 

To a magnetically stined solution of 0.233 mL (2.93 mmol) of 2-methyliDaidazole m 6 mL THF 
at -78° was added 1.17 mL (2.93 mmol) of a 2.5 M solution of n-butyllithium in hexaue. The 
10 reaction was stirred at -60^C f or I h then a solution of 0.5 g (1 .47 nunol) of the product of Step B 
in Example 51 dissolved in 6 mL THF was added. The reaction mixture was stirced at room 
temperature for 4 h, then qumched by addition of excess 2 N HQ. The mixture was adjusted to 
pH = 7-8 with 1 N NaOH solution and extracted with CH2CI2. The organic layers were 
combined, dried (Na2S04), filtered and evaporated. The residue was used directly in the next 
. 15 step without further purification. 
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Step B: l<{6-(2-ailoiophenyl)-5-(4-cMQrophenyl)-3-K 

yDcaibonyI1p>aidin~2-vUoxvV33-^methvlbutan~2-on^ 

To a solution of the product of Step A in 4 mL DMF was added 0.125 g (0.698 mmol) of 1- 
5 bromopinacolone aad 0.455 g (1.39 mmol) of CS2CO3. The feactiou iiiixtare was stLrred at 
room temperature for 1 h, then partitioned between EtOAc and saturated aqueous NaHC03 
solution. The organic layer was separated, washed with aq. NaHC03, brine, dried (Na2S04), 
filtered and evaporated The residue was purified on a silica gel flash chromatography coliram 
eluted with 0-75% EtOAc-hexane. Evaporation of the puiified fractions and drying in vacuo 
10 afforded the titte compound. 

Stq) C: l-[6-(2-CUorophenyl>5-(4K;hloiophenyl)-3-(l-methyl-lH-iniidazol^^^ 

yDfiiror23'fc1pvridin-2"Vll-2>2-dimethvlpropan-l-one 

A mixture of 0.094 g (0.18 mmol) of the product of Step B and 0.027 g (0.18 mmol) of 1,8- 

15 diazabicyclo[5.4.0]undec-7-ene (DBU) in 2 xnL DMF was placed in a 10 mL reaction tube of a 
CEM Corporation Discover 300 Watt microwave reactor. The reaction vessel was sealed, placed 
in the microwave reactor and heated at 150°C for 5 min. After the reaction vessel had cooled 
again to room temperature, the reaction mixture was partitioned between EtOAc and saturated 
aqueous NaHC03 solutioiL The organic layer was separated, washed with aq. NaHCOs, brine, 

20 dried (Na2S04), filtered and evaporated. The residue was purified on a silica gel flash 

chromatography column eluted with 0-75% EtOAc-hexane. Evaporation of the purified fractions 
and drying in vacuo afforded the title compound. HPLCVMS: 504.2 (M+1), 506-0 (M+3); Rt = 

3.39 min. 

BIOLOGICAL EXAMPLE 1 
25 Cannahtn oidReceptor-1 fCBD Binding Assay. 

Binding affinity determination is based on recombinant human CBl receptor 
expressed in Chinese Hamster Ovary (CHO) cells (Felder et al, Mol. Pharmacol. 48: 443-450, 
1995). Total assay volume is 250 pL (240 iXL CBl receptor membrane solution plus 5 test 
compound solution plus 5 |xL [3II1CP-55940 solution). Final concentration of [3iriCP-55940 is 
30 0.6 nM. Binding buffer contains 50mM Tris-HQ, pH7.4, 2.5 mM EDTA, 5mM MgCl2, 

m 

0.5mg/mL fatty add free bovme sermn albumin and protease inhibitors (Cat#P8340, firom 
Sigma). To initiate the binding reaction, 5 {xL of radioligand solution is added, the mixture is 
incubated with gentle shaking on a shaker for 1.5 hours at 30°C. The binding is terminated by 
using 96-well harvester and filtering through GF/C filter presoaked in 0.05% polyethylenimine. 
35 The bound radiolabel is quantitated using scintillation counter. Apparent binding affinities for 
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various compounds are calculated from IC50 values (DeBlasi et al., Trends Phannacol Sci 10: 
227-229, 1989). 

The binding assay for CB2 receptor is done similarly with recombinant human 
C382 receptor expressed in CHO cells. 
5 CBl antagonist/inverse agonist compounds of the present invention have IC50S of 

less than 1 micromolar in the CB 1 binding assay. Selective CB 1 antagonist/inverse agonist 
compounds have IC50s 100-fold greater in the CB2 binding assay than in the CBl assay, and 
generally have ICSOs of greater than one micromolar in the CB2 binding assay. 

10 BIOL0GICALEXAMPIJE2 
CannaMnoid Receptor-l fCSn Functional Activity Assay. 

The functional activation of CBl receptor is based on recombinant human CBl 
receptor expressed in CHO cells (Felder et al. Mol. Pharmacol. 48: 443-450, 1995). To 
detemiine the agonist activity or inverse agonist activity of any test compound, 50 \xL of CBl- 

15 CHO cell suspension are mixed with test compound and 70 uL assay buffer containing 0.34 mM 
3-isobutyl-l-methybtanthine and 5.1 (iM of forskolin in 96-well plates. The assay buffer is 
comprised of Earlc's Balanced Salt Solution supplemented with 5 mM MgCl2. 1 mM glutamine, 

10 mM HEPES, and 1 mg/mL bovine serum albumin. The mixture is incubated at room 
temperature for 30 minutes, and terminated by adding 30|x]/well of 0.5M HCI. The total 
20 intracellular cAMP level is quantitated using the New England Nuclear Flashplate and cAMP 
radicnnmiunoassay kit 

To determine the antagonist activity of test compound, the reaction mixture also 
contains 0.5 nM of the agonist CP55940, and the reversal of the CP55940 effect is quantitated. 
Alternatively, a series of dose response curves for CP55940 is performed with increasing 
25 concentration of the test compound in each of the dose response curves. 

The functional assay for the CB2 receptor is done similarly with recombinant 
human CB2 receptor expressed in CHO cells. 

CBl antagonist/inverse agonist compounds of the present invention generally 
have EC50s of less than 1 micromolar in the CBl functional assay and selective CBl 
30 antagonist/inverse agonists have generally have EC50S of greater than 1 micromolar in the CB2 

functional assay. 

BIOLOGICAL EXAMPLE 3 
Acute food intake studies in rats or mice: General Procedure 
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Adult rats or mice are used in these studies. After at least 2 days of accKmadon to the vivarium 
conditions (controlled humidity and temperature, lights on for 12 hours out of 24 hours) food is 
removed from rodent cages. Experimental compounds or their vehicles are administered orally, 
intraperitoneally, subcutaneously or intravenously before the retum of a known amount of food 
5 to cage. Tne optimal interval between dosing and food presentation is based on the half-life of 
the compound based on when brain concentrations of the compound is the highest Food 
remaining is measured at several intervals. Food intake is calculated as grams of food eaten per 
gram of body weight within each time interval and the appetite-siq)prBssant effect of the 
compounds are compared to the effect of vehicle. In these experiments many strains of mouse 
10 or rat, and several standard rodent chows can be used. ^ 

BIOLOGICAL EXAMPLE 4 

Chronic weight reduc tion studies in rats or mice: General Pmcediim 

Adult rats or mice are used in these studies. Upon or soon after weaning, rats or mice are made 

15 obese due to exclusive access to diets containing fat and sucrose in higher proportions than in the 
control diet. The rat strains commonly used include the Sprague Dawley bred through Charles 
River Laboratories. Although several mouse strains may be used, c57Bl/6 mice are more prone 
to obesity and hyperinsulinemia than other strains. Conmion diets used to induce obesity 
include: Research Diets D12266B (32% fat) or D12451 (45% fat) and BioServ 83282(60% fat). 

20 The rodents ingest chow until they are significantly heavier and have a higher proportion of body 
fat than control diet rats, often 9 weeks. The rodents receive injections (1 to 4 per day) or 
continuous infusions of experimental compounds or their vehicles either orally, intraperitoneally, 
subcutaneously or mtravenously. Food intake and body weights are measured daily or more 
ftequentiy. Food intake is calculated as grams of food eaten per gram of body wd^t within each 

25 time interval and die appetite-suppressant and weight loss effects of the compounds are 
compared to the effects of vehicle. 

BIOLOGICAL EXAMPLE 5 
Tail suspension test _^ 

30 The tail suspension test has been widely used for screening antidepressant-like effects of 

compounds in mice (Stem et al., 1987), rats (Izumi et al, 1997) and gerbils (Varty et al., 2003). It 
is based on the principle that helplessness takes place when the animal is exposed to a sustained 
aversive situation. Briefly, when the animal is suq)ended by its tail it exhibits several escape- 
oriented behaviors intercalated with bouts of immobility fliat evolve with time into complete 

35 immobility. Prctreatment with a wide range of antidepressants, such as tricyclic compounds, 
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monoamine intake blockeis, or serotonin reuptake inhibitors (SSRIs), significantly deciease 
duration of immobility throu^out the test, while anxiolytics or antipsychotics do not<Wong et 
al., 2000; Oxenkrag 1999). 
Subjects 

5 Male mice are housed in a colony room maintained at constant temperature (22° C) and humidity 
(30-70%), with food (Harlan TeMad Diet #7012, 5% fat; 3.75 kcal/gm) and water available ad 
libitum. For the behavioral experiments, mice are group housed (10/cage) under a reversed 
light/dark cycle (lights on at 21:00 h, off at 09:00 h) and tests occurred between 10:00 h and 
14:00 h. 

10 Drugs 

The compounds of formula 0) are solubilized into l%Tween80-sa]ine solution, addition of 
DMSO may be employed to increase solubility. Compounds are dosed intrapedtonieally in a 
volume of 0.1 noOL 
Tail Suspension Test 

15 An automated tail-suspension apparatus (TSE Systems, Bad Homburg, Germany) with a tail 
hanger connected to a precision linear load cell is used. One centimeter of the mouse's tail is 
inserted into the tail hanger and secured with non-uiitating adhesive tape. Mice are suspended 
by the tail, at a height of 35 cm firom the tabletop for 6 minutes. During this time the load cell 
records the mouse's movements and transmits the information to a central computer, which then 

20 records the rate of inunobility within the course of the session, and calculates total duration of 
immobility. 

Total duration of immobility is used as tiie dependent variable in one-way Analysis of Variance 
(ANOVA) on treatment 

25 While the invention has been described and illustrated with reference to certain 

particular embodiments thereof, those skilled in the art vnSl appreciate that various changes, 
modifications and substitutions can be made therein without departing fi'om the spirit and scope 
of the invention. For example, effective dosages other than the particular dosages as set forth 
herein above may be applicable as a consequence of variations in the responsiveness of the 

30 mammal being treated for any of the indications for the compounds of the invention indicated 
above. likewise, the specific pharmacological responses observed may vary according to and 
deprading upon the particular active compound selected or whether there are present 
pharmaceutical carriers, as well as the type of formulation and mode of administration employed, 
and such expected variations or differences in the results are contemplated in accordance with the 

35 . objects and practices of the present invention. It is intended, therefore, that the invention be 
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defined by the scope of the claims which follow aad that such claims be interpreted as broadly as 
is reasonable. 
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WHATIS CLAIMED IS: 

I. A compoond of structural formula L 




I 



5 wherein: 

r1 is selected from: 

(1) Ci-ioalkyl, 

(2) C2.10alkenyl, 

(3) C2.10alkyn)4, 
10 (4) -CN, 

(5) -C0R4, 

(6) -S(0)dR4, 

(7) -S(0)2NH(CO)iiNRe, 

(8) cycMeteroallgd, 
15 (9) aryl, and 

(10) heteroaryl, 

wherein alkyi, alkenyl, and alkynyl are optionally substituted with one, two, or three substituents 
independently selected from R^, and cycloheteroallQrl, aryl and heteroaryl are optionally 
substituted with one, two, or three substituents independently selected from R^; 
20 R2 is selected from: 

(1) hydrogen, 

(2) -NR5r6, 

(3) -COR4, 

(4) Ci-6alkyl, 
25 (5) C2-6 alkenyl 

(6) C2-6allcyn)d, 

(7) aryl, 

(8) arylCi^alkyl-, 

(9) arylC2-6aIkenyl, 
30 (10) het^oaryl, 
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5 



(11) heteroarylCi^alkyl-, 

(12) hetetoarylC2^alkMiyI, 

(13) cycloheteroalk^, 

(14) hydroxyl, and 

(15) ORg, 



wherein alkyi, alkenyl, and alkynyl are optionally substituted with one, two, or three substituents 
independently selected from R^; and aryl and heteroaiyl arc optionally substituted with one, two, 
or three substitusmts independently selected from Rb, and cycloheteroallqrl is optionally 
substituted with one, two, three or four substituents independently selected from Rb and oxo; 
10 r3 is selected from: 



(6) halo, and 

(7) C3.7cycloalkyl, 

wherein alkyl, and cycloalkyi are optionaUy substituted with one, two, or three substituents 
indepoidently selected from Ra; 
20 R4 is selected from: 



15 



(1) hydrogra, 

(2) Ci-ealkjd, 

(3) Ci^alkj^oxy. 

(4) trifluoromethyl, 

(5) trifluoromethoxy. 



35 



30 



25 



(1) hydrogen, 

(2) Ci-ioalkyI, 

(3) C2-10 alkenyl, 

(4) C2-loalkyn3d, 

(5) cycloalkyi, 

(6) cycloalkyl-Ci-ioalkyl, 

(7) cycloheteroalkyl, 

(8) cycloheteroalkyl-Ci-io alkyl, 

(9) aryl, 

(10) heteroaryl, 

(11) aryl-Ci-ioalkyl, 

(12) heteroaryI-Ci_ioalkyI-, 

(13) -ORe, 

(14) -NRdRe 

(15) -]SIH(CO)ORe, and 
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(16) -miSOiRP, 

wherein alkyl, aSseayH, alkynyl and cycloall^l are optionally substituted with one, two, three or 
four substitneats independently selected firom R^, and cyclohetetoalkjd, aryl and heteroaiyl are 
optionally substituted with one, two, three or four substituents independently selected from R^; 
5 R^ and R6 are each independently selected firom: 

(1) hydrogen, 

(2) Ci-ioalkyl, 

(3) C2-l0allcenyI, 

(4) C2.10alkynyl, 
10 (5) aryl, 

(6) heteroaiyl, 

(7) cycloalkyl, 

(8) tiifluoromethyl, 

(9) -C(0)-Rc, 

15 (10) -CO2RC, 

(11) -C(0)C(0)0RC, 

(12) -C(0)C(0)NReRf 

(13) -S(0)mRc, and 

(14) -C(0)N(Rd)S(0)mRc, 

20 wherein alkyl, aDcenyl, alkynyl, and cycloallqfl may be optionally substituted with one or two R* 

substituents, and aryl may be optionally substituted with one or two Rb substituents, 

or r5 and R6 together form =CH-N(Re)(Rf); 

Arl- and Ar^ are indqiendenfly selected from: 
(1) aiyl 
25 (2) heteroaiyl, 

wherein aiyl and heteroaiyl are optionally substituted with one, two, three or four substituents 

indq)endently selected firom R^; 

each R^ is independently selected from: 
(1) -ORe. 
30 (2) -NRdS(0)mRc, 

(3) -NO2. 

(4) halogen, 

(5) -S(0)mRc, 

(6) -SRe, 

35 (7) -S(0)20Re, 
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(8) -S(0)mNReRf, 

(9) -NRBRf, 

(10) -0(CReRf)nNReRf, 

(11) -C(0)Rc 

(12) -CO2RC, 

(13) -C02(CReRf)jjC0NReRf 

(14) -OC(0)Rc, 

(15) -CN, 

(16) -C(0)NReRf 

(17) -NRdC(0)Rc, 

(18) -NRdc(0)ORe, 

(19) -NRdC(0)NR(fee, 

(20) -CRd(N.ORe), 

(21) CF3, 

(22) -OCF3, 

(23) C3.8cycloalkyl, and 

(24) cycloheteroallgrl; 

each Rb is independently selected from: 
(1) 

(2) Ci-ioalkyl, 

(3) aryl. 

(4) arylCi-4alkyl, 

(5) heteroaiyi, and 

(6) heteroaryICi.4alkyl, 

wherein aryl and heteroaryl are unsubstituted or substituted with one. two or three substituents 

independently selected from Rh; 

each Rc is independently selected from: 

(1) hydrogen, 

(2) Ci-ioalkyl, 

(3) C2-l0alkienyI, 

(4) C2.10alkynyl, 

(5) Ci-gperfluoroalkyl, 

(6) cycloallc/1, 

(7) cycloalfcyl-Ci.ioalkyl, 

(8) cyclohdm)aIkyI, 
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(9) cycloheteroalkyl-Ci-ioalkyl, 

(10) aryl, 

(11) heteroaryl, 

(12) aryl-CMoalkyl, 

5 (13) heteroaryl-Ci-ioalkyl, and 

(14) -NRdRd 

wherein alkyl, cycloalkyl, cycloheteroalkyl, phenyl, and heteroaryl may be substituted with one 
or two Rh substituents, and alkyl, cycloalkyl, cycloheteroallg^l may be substituted on a carbon or 
sulfur atom with one or two oxo substituents; 

10 each Rd is independently selected from hydrogen, Ci-ioalkyl, Ci-ioalkylcarbonyl-,arylsulfonyl, 
Ci-ioalkylsulfonyl, wherein the alkyl and aryl groups may be unsubstituted or substituted with 
one, two or three substituents independentiy selected from Rb wherein the alkyl may be 
unsubstituted or substituted with one, two or three substituents independently selected from Rh; 
Re and Rf are independently selected from hydrogen, Ci-iQalkyl, C2-10 alkenyl, C2-10alkynyl» 

15 trifluoromethyl, cycloalkyl, cycloalkyl-Ci-io alkyl, cycloheteroalkyl, cycloheteroalkyl-Ci-io 
alkyl, aryl, heteroaryl, aryl-Ci^io alkyl, and heteroaryl-Ci-io alkyl at each occurrence; or 
when bonded to the same atom, R^ and Rf together with the atom to which they are attached 
form a ring of 5 to 7 members containing 0, 1, or 2 heteroatoms independentiy selected from 
oxygen, sulfur and nitrogen; and 

20 each R^ and Rf may be unsubstituted or substituted on a carbon or nitrogen atom with one, two 
or three substituents selected from Rh; 
Rg is selected fi^m: 

(1) Ci-ioalkyl, 

(2) Ci-ioalkylcarbonyl-, 
25 (3) aryl, 

(4) arylcarbonyl, 

(5) Ci-ioalkylsulfonyl, and 

(6) arylsulfonyl, 

wherein each alkyl may be unsubstituted or substituted with one, two or three Ra substituents, 
30 and each aryl may be unsubstituted or substituted with one, two or three Rb substituents; 
each Rh is independentiy selected from: 

(1) halogen, 

(2) CMOalkyl, 

(3) Cs-gcycloalkyl, 
35 (4) cycloheteroalkyl. 
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(5) aiyl. 

(6) arylCi^alkyl, 

(7) heteroaryl, 

(8) heteroarylCi.4alkyl, 
5 (9) -ORe, 

(10) -NRdS(0)niRe, 
(U) -S(0)niRc 

(12) -SRe 

(13) .S(0)20Re, 

10 (14) -NRCRe, 

(15) -0(CRdRd)„NReRf, 

(16) -C(0)Rc 

(17) -C02Re 

(18) -C02(CRdRd)nCONReRf 
15 (19) -OC(0)Re, 

(20) -CN, 

(21) -C(0)NReRf, 

(22) -NRdC(0)Re 

(23) -OC(0)NReRf, 
20 (24) -NRdc(0)ORe, 

(25) -NRdC(0)NReRf 

(26) CF3, and 

(27) -OCF3, 
m is selected from 1 and 2; and 
n is selected from 1, 2, and 3; 
or a phannaceutically acceptable salt theteof . 

2. A compound of structural formula L 




wherein; 
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R1 is selected from: 

(1) Cuoalkyl, 

(2) C2.10alkeiiyl, 

(3) C2-l0alkynyl, 
5 (4) -CN, 

(5) -C0R4, 

(6) -S(0)mR4, 

(7) ^(0)2NH(C0)nNRe. 

(8) aryl, and 
10 (9) heteroaryl, 

wherein alkyi, alkenyl, and allcynyl are optionally substituted with one, two, or three substituents 
independently selected from R^, and aryl and heteroaiyl are optionally substituted with one, two, 
or three substituents independently selected from R^; 
r2 is selected from: 
15 (1) hydrogen, 

(2) -NR5r6, 

(3) .C0R4, 

(4) Ci^alkyl, 

(5) C2-6alIcenyl, 
20 (6) C2..6alkynyl, 

CD aryl, 

(8) heteroaiyl, 

(9) cycloheteroallcyl, 

(10) hydroxyl, and 
25 (II) ORg, 

wherein alkyl, alkenyl, and alkynyl are optionally substituted with one, two, or three substituents 
independently selected from R^; and aryl , heteroaryl, and cycloheteroalkyl are optionally 
substituted with one, two, or three substituents independently selected from R^; 
R3 is selected from: 
30 (1) hydrogen, 

(2) Ci-ealkyl, 

(3) Ci^ealkyloxy, 

(4) trifluoromethyl, 

(5) trifluoromethoxy, 
35 (6) halo, and 

-176- 



wo 2004/012671 



PCT/US2003/024280 



C7) Cs-ycycloalkyl, 

wherein alkjd, and cycloaDcyl aie optionaUy substituted with one, two, or three substituents 
independently selected from R^; 
R4 is selected from: 

(1) hydrogen, 

(2) Ci-ioalkyl. 

(3) C2-10aIkenyl, 

(4) C2-10alkynyl, 

(5) cycloalkyi, 

(6) cycloalkyl-Cnoalkyl, 

(7) cycIoheteroaIk}d, 

(8) cycloheteroalkyi-Ci-ioalkyl, 

(9) aryl, 

(10) heteroaryl, 

(11) aiyl-CMoalfcyl-, 

(12) heteroaiyl-Ci-ioallsyl-, 

(13) -ORe 

(14) -NRdRe, 

(15) -NH(CO)ORe, and 

(16) -NRdS02Re, 

whenan alkyl, alkenyl, alkynyl and cycloalkyl aie optionally substituted with one, two, tiiree oi 
four substituents independenfly selected fixan Ra, and cycloheteroalkyl, aryl and heteroaryl arc 
optionally substituted with one, two, tiaee or four substituents independently selected from Rb; 
R5 and R6 are each indepoidentiy sdected from: 

(1) hydrogen, 

(2) Ci-ioalkyl, 

(3) 02-10 alkenyl, 

(4) C2-I0alkynyl, 

(5) aryl. 

(6) cycloalfcyl, 

(7) trifluaromethyl, 

(8) -C(0)-Rc, 

(9) -C02RCand 

(10) -S(0)mRc, 
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whecdn alkyl, alkenyl, alkynyl, and cycloall^I may be optionally substituted with one or two 
substituraits, and aiyl may be optionally substituted with one or two Rl> substituents; 
Arl and Afi are indepoidently selected fmm: 
(1) aryl. 
S (2) heteroaryl, 

wherein aryl and heteroaryl are optionally substituted with one, two, three or four substituents 

independently selected from Rb; 

each R^ is independentiy selected from: 

(I) -ORe 

10 (2) -NRdS(0)mRc, 

(3) -N02, 

(4) halogen, 

(5) -S(0)mRc 

(6) -SRe, 

15 (7) -S(0)20Re, 

(8) -S(0)niNReRf 

(9) -NReRf 

(10) -0(CReRf)nNReRf, 

(II) -C(0)RC 
20 (12) -CO2RC, 

(13) -C02(CReRf)nC0NReRf, 

(14) -OC(0)Rc 

(15) -CN, 

(16) -C(0)NReRf 
25 (17) -NRdc(0)RC 

(18) -NRdC(0)ORe 

(19) -NRdC(0)NRcfee, 

(20) -CRd(N-ORe), 

(21) CF3, 
30 (22) -OCF3, 

(23) Cs-gcycloalkyl, and 

(24) cycloheteroall^l; 

each R^ is mdq>endentiy selected from: 

(1) Ra. 
35 (2) Ci-ioalkyl. 
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(3) aiyl, 

(4) arylCi.4alkyl, 

(5) heteroaryl, and 

(6) hel:eroarylCi-4alkyl; 

each is independentiy selected from: 

(1) hydrogen, 

(2) Ci-ioallcyl, 

(3) C2-I0alhenyl, 

(4) C2-loalkynyl, 

(5) triflucMcomethyl, 

(6) cycloallcyl, 

(7) cycloalkyl-Ci-ioaltyl, 

(8) cycloheteroalkyl, 

(9) cycloheteroalkyl-Ci-ioalkyl, 

(10) aryl, 

(11) heteroaryl, 

(12) aryl-Ci-ioalkyl, 

(13) heteroaryl-Ci-ioalkyl, and 

(14) -NRdRd 

wherein aliyl, cycloalkyl, cycloheteroalkyl, phenyl, and heteroaryl may be substituted with one 
or two Rh substituents; 

each Rd is independently selected from hydrogen and Ci-iQalkyl; 

Re and Rf are independently selected from hydrogen, Ci-iQalkyl, C2-IO alkenyl, C2-10alkynyl, 
trifluoromethyl, cycloalkyl, cycIoalkyl-Ci-io alkyl, cycloheteroallqrl, cycloheteroalkyl-Cno 
alkyl, aryl, heteroaryl, aryl-Cno alkyl, and heteroaryl-Cno alkyl at each occurrence; or 
when bonded to the same atom, R^ and Rf together with the atom to which they are attached 
form a ring of 5 to 7 members containing 0, 1, or 2 heteroatoms independently selected from 
oxygen, sulfur and nitrogen; and 

each Rc and Rf may be unsubstituted or substituted on a carbon or nitrogen atom with one, two 
or three substituents selected from Rh; 
Rg is selected from: 

(1) Ci-ioalkyl, 

(2) Ci-ioalkylcaibonyl-, 

(3) aryl, 

• (4) arylcarbonyl. 
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(5) Ci-ioalli^lsulfonyl, and 

(6) arylsulfonyl, 

wherein each alkyl may be unsubstituted or substituted with one, two or three Ra substituents, 
and each aryl may be unsubstituted or substituted with one, two or three Rh substituents; 
5 each R^ is independently selected from: 

(1) halogen, 

(2) Ci-ioalkyl, 

(3) C3_8cycloaIlc^ 

(4) cycloheteroalkyl, 

10 (5) aryl, 

(6) arylCi.4aDcyl, 

(7) heteroaryl, 

(8) hetecoaiyICi.4aIkyl, 

(9) -ORe 

15 (10) -NRdS(0)mRe. 

(11) -S(0)mRc 

(12) -SRe, 

(13) -S(O)20Re 

(14) -NRCRe, 

20 (15) -0(CR<iRd)nNReRf, 

(16) -C(0>Rc, 

(17) -CX)2Re, 

(18) -CX)2(CRdRd)nCONReRf. 

(19) -OC(0)Re. 
25 (20) -CN, 

(21) -C(0)NReRf, 

(22) -NRdC(0)Re, 

(23) -OC(0)NReRf, 

(24) -NRdC(0)ORe 
30 (25) -NRdC(0)NReRf, 

(26) CF3, and 

(27) -OCF3, 

m is selected fiom 1 and 2; and 
n is selected fcom 1, 2, and 3; 
35 or a pharmaceuticallyaccqjtable salt thereof. 
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3. The compound according to Qaim 2, wherein R3 is selected from: 

(1) hydrogen, 

(2) methyl, 
5 (3) ethyl, 

(4) propyl, 

(5) t-butyl, 

(6) methoxy, 

(7) ethyloxy, 
10 (8) propyloxy, 

(9) t-butyloxy, 

(10) trifluoromethyloxy, 

(11) tcifluoromethyl, 

(12) halo, and 
15 (13) cyclopropyl, 

wherein the aUtyl and cyclopropyl moieties are optionally substituted with one or two 
substituents independently selected from: halo, tcifluoromethyl, methoxy, ethyloxy, 
methoxycarbonyl, andcarboxyl; 
and pharmaceutically acceptable salts thereof. 

20 

4. The compound according to Qaim 3, wherein Arl and Ar2 are each 
independently selected from: 

(1) phenyl, and 

(2) pyridyl, 

25 wherein phenyl and pyridyl are optionally substituted with one or two Rh substituents; 

and pharmaceutically acceptable salts thereof. 

5 . The compound according to Claim 4, wherein Arl and Ar2 are each 
independently selected from: 

30 (1) phenyl, and 

(2) pyridyl; 

wherein phenyl and pyridyl are optionally substituted wifli one or two halogen, methyl, 
trifluoromethyl or cyano substituents, and pharmaceutically acceptable salts theieof. 

35 6. The compound according to Claim 4, wherein Rl is selected from: 
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(1) Ci-6alkyl, 

(2) cyano, 

(3) Ci^alkylcarbonyl, 

(4) cycloalkylcarbonyl, 

5 (5) cycloheteroalkylcarbonyl, 

(6) phenylcarbonyl, 

(7) heteroarylcarbonyl, 

(8) Ci-6alkyloxycarbonyl, 

(9) trifluaromethyloxycarbonyl, 
10 (10) cycloalkyloxycarbonyl, 

(11) -CON(CH3)2, 

(12) -CONH(C2l3), 

(13) ^0NH(CF3), 

(14) -CON(CH2CH3)2, 
15 (15) -CONH(CH2CH3), 

(16) -CONH(cyclopropyl), 

(17) -CON(cyclopropyl)2, 

(18) Ci-6alkylsuIfonyI-, 

(19) cycloalkylsulfonyl-, 

20 (20) cycloheteroalkylsulfonyl-, 

(21) pheaylsulfonyl-, 
. (22) heteroarylsulfonyl-, 

(23) Ci-eaDsyloxysulfonyl-, 

(24) trifluaroinethyloxysulfoayl-, 
25 (25) cycloallcyloxysulfonyl-, 

(26) cycloheteroallqrioxysulfonyl-, 

(27) phenyloxysulfonyl-, 

(28) heteroaryloxysulfonyl-, 

(29) -S(0)2NRdRe, 

30 (30) -S(0)2NH(CO)Ci^alkyl, and 

(31) -S(0)2NH(CO)aryl; 

wherein alkyi, and cycloalkyl are optionally substituted with one, or two substituents 
independently selected from R^, and cycloheteioalkyl, aiyl, and heteroaryl are optionally 
substituted with one or two substituents independently selected from Rh; 
35 each is independentiy selected from: 
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(1) -ORe. 

(2) halogen, 

(3) -S(0)2RC 

(4) -SRe, 

(5) -S(0)20Re, 

(6) -S(0)2NReRf, 

(7) -NReRf 

(8) -C(0)RC, 

(9) -CO2RC, 

(10) -CN, 

(11) -CH(N-ORe), 

(12) CF3, 

(13) -OCF3. 

(14) Cs-gcycloalkyl, and 

(15) cycloheteroalkyi; 

each Rh is independently selected from: 

(1) -ORe, 

(2) halogen, 

(3) -S(0)2Rc, 

(4) -SH, 

(5) -SCH3, 

(6) -NReRf 

(7) -C(0)RC, 

(8) -CO2RC. 

(9) -CN. 

(10) CF3, 

(11) -OCF3, 

(12) C3-8cycloalkyI, 

(13) cycloheteroalkyl; 

(14) Ci-4alkyl, 

(15) phenyl, 

(16) benzyl, 

(17) hetecoaiyl, and 

(18) heteroaiylmethyl; 

each Rc is independently selected fmm: 
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(1) hydrogen, 

(2) Ci^ealkyl, 

(3) trifluoromethyl, 

(4) cycloalkyl, 

5 (5) cycloheteroalkyl, 

(6) phenyl, 

(7) heteroaiyl, and 

(8) -NRdRd 

wherein alkyl, cycloalkyl, cycloheteroalkyl, phenyl, and heteroaryl may be substituted with one 
10 or two Rh substiturats; 

each Rd is indepradently selected from: 

(1) hydrogen, and 

(2) Ci-ealkyl; 

each Re is independently selected from: hydrogen, Ci^alkyl, trifluoromethyl, cyclopropyl, 
15 cyclopentyl, cyclohexyl, phenyl, pyridyl, pyridinyl, pyrazinyl, pyridazinyl, benzyl, and 

pyridylmethyl, pyrazinyhnethyl, and pyridazinylmethyl at each occurrence, either unsubstituted 
or substituted on a caibon or nitrogen atom with one or two substituents selected from Rh; 
each Rf is independentiy selected fionu hydrogen, Ci-4alkyl, trifluoromethyl, cyclopropyl, 

cyclopentyl, cyclohexyl, cycloheteroalkyl, phenyl, pyridyl, pyridinyl, pyrazinyl, pyridazmyl, 
20 benzyl, pyridylmethyl, pyridinylmethyl, pyiazinylmethyl, and pyridazinyhnethyl at each 

occurrence, either unsubstituted or substituted on a carbon or a cycloheteroalkyl nitrogen atom 
with one or two substituents selected from Rh; 

or Re and Rf , together with the atom to which they are attached form a ring selected from: 
pyrrolidinyl, piperidinyl, morpholinyl, l-thia-4-azacyclohexyl, azacycloheptyl, unsubstituted or 
25 substituted on a carbon or nitrogen atom with one or two or three substituents selected from Rh; 
Rgis selected from: 

(1) Ci.6alkyl, 

(2) methylcarbonyl-, 

(3) phenyl, 

30 (4) phenylcarbonyl, 

(5) methylsulfonyl, and 

(6) phenylsulfonyl, 

wherein each alkyl may be unsubstituted or substituted with an R^ substituent, and each phenyl 
may be unsubstituted or substituted with one or two R^ substituents; 
35 each Rh is independentiy selected from: 
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(1) halogen, 

(2) hydroxy, 

(3) methyl, 

(4) methoxy, 

5 (5) methyitfaio-, 

(6) -CN, 

(7) -CF3, and 

(8) .OCF3; 

and pharmaceutically acceptable salts thereof. 

10 

7. The conq)ound according to Qaim 6, wherein R2 is selected from: 

(1) hydrogen, 

(2) .NR5r6, 

(3) -C0R4, 

15 (4) Ci-6alkyl,unsubstituted or substituted with one or two Rasubstituents, 

(5) phenyl, unsubstituted or substituted with one or two Rh substituents, 

(6) heteroaryl selected firom: pyridiayl, benzimidazolyl, imidazolyl, oxazolidinyl, , 
pyrimidyl, pyridazinyl, pyrazinyl, triazolyl, and benzotriazolyl., wherein the 
heteroaryl may be unsubstituted or substituted on one or two carbon atoms with Rb, 

20 (7) a nitrogra-linked 5 to 7 membered ring, optionally containing one other heteroatom 

selected from nitro^n, sulfur and oxygen, unsubstituted or substituted on nitrogen 
or carbon with an Rh substituent, 

(8) hydroxyl, and 

(9) ORg, 

25 and pharmaceutically acceptable salts thereof. 

8. The compound according to Qaim 7, wherein: 
R4 is selected from: 

(1) hydrogen, 
30 (2) Ci-6alkyl, 

(3) cycloallcyl, 

(4) cycloheteroalkyU 

(5) phenyl, 

(6) heteroaryl, 

35 (7) aryl-Ci-3aIkyl. 
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(8) heteroaryl-Ci-3alkyl-, 

(9) -ORe 

(10) -NRdRe, 

(11) -NH(CO)0Re and 
5 (12) -NHS02Re, 

wherein alkyl and cycloalkyl are optionally substituted with one, or two substituents 
independently selected ficom R^, and cycloheteroalkyi, aryl and heteroaryl are optionally 
substituted with one or two substituents independently selected from Rb; 
R3 is selected firom: 
10 (1) hydrogen, 

(2) Ci.4alkyl, 

(3) phenyl, 

(4) cyclopropyl, 

(5) cyclopentyl, 
15 (6) cyclohexyl, 

(7) trifluoromethyl, 

(8) methylcarbonyl-, 

(9) methoxycarbonyl-, 

(10) hydroxycaibonyl-, and 
20 (11) -S(0)2CH3; 

r6 is selected fcom: 

(1) hydrogen, 

(2) Ci-ealkyl, 

(3) trifluoromethyl, 
25 (4) phenyl, 

(5) cycloalkyl, 

(6) -C(0>.Rc, 

(7) "C02Rc,and 

(8) ^(0)2Rc 

30 wherein phenyl may be substituted with one or two Rb substituents; 
and pharmaceutically acceptable salts thereof. 

9. The compound accordiog to Claim 1» wherein: 
R1 is selected from: 
35 (1) Cuoalkyl, 
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(2) -CN, 

(3) -C0R4, 

(4) --S(0)2R4 

(5) cycloheteroalkyl, 
5 (6) aryl, and 

(7) heteroaryl, 

wherein alkyl is optionally substituted with one, two, or three substituents independently 
selected from R^, and cycloheteroalkyl, aryl and heteroaryl are optionally substituted with one, 
two, or three substituents independently selected from R^; 
10 R2 is selected from: 

(1) hydrogen, 

(2) -NR5r6, 

(3) -C0R4, 

(4) Ci.6aDcyl» unsubstituted or substituted with one or two Ra substituents, 

15 (5) phenyl, unsubstituted or substituted with one or two Rl> substituents, 

(6) phenylCi-salkyl-, 

(7) heteroaryl, 

(8) heteroarylCi-Salkyl-, 

(9) a nitrogen-linked 5 to 7 membered ring, optionally containing one other heteroatom 
20 selected from nitrogen, sulfur and oxygen, unsubstituted or substituted on nitrogen, 

suifinr or carbon with one, two, three or four substituents selected from Rb and oxo, 

(10) hydroxyl, and 

(11) ORg; 

wherein alkyl is optionally substituted with one or two substituents independently selected from 
25 R^ and phenyl is optionally substituted with one or two substituents independentiy selected from 

R^, and heteroaryl is selected from: pyridinyl, benzimidazolyl, imidazolyl, oxazohdinyl, , 

pyrimidyl, pyridazinyl, pyrazinyl, triazolyl, and benzotriazolyl, wherein the heteroaryl may be 

unsubstituted or substituted on one or two carbon atoms with Rb; 

R3 is hydrogen; 
30 R4 is selected from: 

(1) methyl, 

(2) ethyl, unsubstituted or substituted with one or two substituents selected from halo, 
ORG and -OC(0)Rc, 

(3) isopropyl, unsubstituted or substituted with one or two substituents from halo, OR^, 
35 and -OC(0)Rc, 
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(4) n-propyl, unsubstituted or substituted with one or two substituents selected firom 
halo, ORe, and .OC(0)Rc, 

(5) t-butyl, unsubstituted or substituted with one or two substituents selected from from 
halo, ORe, and -OC(0)Rc, 

(6) C3-6 cycloalkyl, 

(7) phenyl, unsubstituted or substituted with one or two substituents selected from halo, 
methyl, trifluoromethyl, methoxy, meflioxycarbonyl, -NHC(0)Rc, and caiboxyl, 

(8) phenyl-Ci-3allqrl, wherein the alkyl moiety is unsubsituted or substituted with a 

substituent selected from: halo, methyl, trifluoromethyl, methoxy, methoxy 
carbonyl, caiboxyl, and -NHC(0)Rc, 

(9) heteroaryl selected from ftiranyl, pyridyl and imidazolyl, unsubstituted or substituted 
with one or two substituents selected from halo, methyl, trifluoromethyl, methoxy, 
methoxycaibonyl, and caiboxyl, 

(10) cycloheteroalkyl, selected from moipholinyl, piperidinyl, pyrrolidinyl, piperazinyl, 
imidazolidinyl, azetidinyl, azabicyclo[3,1.0]hexyl, and isothiazolidinyl, 
unsubstituted or substituted with methyl or -CC)2Rc, 

(11) methoxy, 

(12) etiiyloxy, 

(13) t-butyloxy, 

(14) isoprqpyloxy, and 

(15) -NRdRC; 
R5 is selected from: 

(1) hydrogen, 

(2) Ci^alkyl, 

(3) C2^alkenyl, 

(4) phenyl, 

(5) cycloalkyl, 

(6) trifluoromethyl, 

(7) methylcarbonyl-, 

(8) methoxycarbonyl-, 

(9) t-butyloxycarbonyl, 

(10) hydroxycarbonyl-, 

(11) -C(0)C(0)ORc, 

(12) -C(0)C(O)NReRf, 

(13) -S(0)2Rc,and 
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(14) -C(0)NCRd)S(0)mRc 
wherein alkyl, alkenyl, and qreloaDsyl may optionally be substituted with one or two Ra 
substituents, and phenyl may be substituted with one or two Rb substituents; 
R6 is selected ftom: 

(1) hydrogen, 

(2) Ci.6alkyl, 

(3) C2-6ark3enyl, 

(4) trifluoromethyl, 

(5) phenyl, 

(6) heteroarjd, 

(7) cycloalkyl, 

(8) -C(0)-Rc 

(9) -CO2RC, 

(10) -C(0)C(0)ORc, 

(11) -C(0)C(0)NReRf. 

(12) -S(0)2Rc, and 

(13) -C(0)NCRd)S(0)mRc, 

wherein alkyl, alkenyl, alkynyl, and cycloalkyl may be optionally substituted with one or two Ra 

substituents, and aryl may be optionally substituted with one or two Rb substituents; 

or R5 and R6 togptiier fonn =CH-NCRe)(Rf); 

Arlis 4-chlorophenyI; 

Ar2 is 2,4-dichlQtophenyl or 2-chlorophenyl; 

each Ra is independenUy selected ftom: 

(1) -ORe, 

(2) -NRdS(0)mRc. 

(3) -NO2. 

(4) halogen, 

(5) -S(0)mRc, 

(6) -SRe 

(7) -S(0)20Re 

(8) -S(0)dNReRf 

(9) -NReRf 

(10) -0(CReRf)nNReRf, 

(11) -C(0)Rc 

(12) .CO2RC 
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(13) -CX)2(CReRf)nC0NReRf, 

(14) -0C(0)RC, 

(15) -CN. 

(16) -C(0)NReRf, 

(17) -NRdC(0)Rc, 

(18) -NRdC(0)ORe, 

(19) -NRdC(0)NRdRe, 

(20) -CRd(N-ORe), 

(21) CF3. 

(22) -OCF3, 

(23) C3-8cycIoallc}rl,and 

(24) cyclohetecoalkyl; 

each Rb is independently selected from: 

(1) Ra. 

(2) Ci-ioalkyl, 

(3) aryl, 

(4) arylCi^alkyl, 

(5) heteroaryl, and 

(6) heteroarylCi.4aIkyl, 

wherein each aryl and heteroaryl is imsubstituted or substituted with one or two Rh substituents; 
each Rc is ind^ndently selected fiom: 

(1) hydrogen, 

(2) Ci^alkyl, 

(3) Ci-7 peifhioromethyl, 

(4) cycloalkyl, 

(5) cycloheteroaliyl, 

(6) cycloheteroaD^Ci-S alkyl, 

(7) phenyl, 

(8) phenylCi_3 alkyl, 

(9) heteroaryl, 

(10) hetexoarylCi-s alkyl, and 

(11) -NR^d; 

wherein allqrl, cycloalkyl, cycloheteroalkyl, phenyl, and heteroaryl may be substituted with an Rh 
substituent and alkyl, cycloallqd, cycloheteroalkyi may be substituted on a carbon or sulfur atom 
with one or two 0x0 substituents. 
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each R<1 is independently selected from each Rd is independently selected from hydrogen, Ci. 

lOalkyl, Ci-ioalkylsulfonyl, arylsulfonyl and Cl-lQalkylcaibonyK wherein the alkyi may be 

unsubstituted or substituted with one, two or three substituents independently selected fix>m Rh; 

R© and Rf are independently selected j&om hydrogen, Cuoalkyl, C2-IO alkenyl, C2-I0alkynyl, 
5 trifluoromethyl, cycloalkyl, cycIoalkyl-Ci-io alkyl, cycloheteroalkyl, cycloheteroalkyl-Ci-io 

alkyl, aryl, heteroaryl, aryl-Ci-io alkyl, and heteroaryl-Ci-io alkyl at each occurrence; or 

when bonded to the same atom, Re and Rf together with the atom to which they are attached 

form a ring of 5 to 7 members containing 0, 1, or 2 heteroatoms independently selected from 

oxygen, sulfur and nitrogen; and 
10 each R^ and Rf may be unsubstituted or substituted on a carbon or nitrogen atom with one, two 

or three substituents selected from Rh; 

Rg is selected from: 



(4) arylcaibonyl, 

(5) Ci-ioalkylsulfonyl, and 

(6) arylsulfonyl, 

wherein each alkyl may be unsubstituted or substituted with one, two or three Ra substituents, 
20 and each aryl may be unsubstituted or substituted with one, two or three Rb substituents; 
each R^ is independently selected from: 



15 



(1) CMOalkyl, 

(2) Ci-ioalkylcaibonyl-, 

(3) aryl. 



25 



30 



35 



(1) halogen, 

(2) Ci.ioalkyl, 

(3) Cs-gcycloalkyl, 

(4) cycloheteroalkyl, 

(5) aryl, 

(6) aTyICi-4a]kyl, 

(7) heteroaryl, 

(8) heteroarylCi-4aIkyl, 

(9) -ORe, 

(10) -NRdS(0)mR^ 

(11) -S(0)mRc 

(12) -SRe, 

(13) ^(0)20Re, 

(14) -NRCRe, 
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(15) -0(CRdRd)nNReRf, 

(16) -C(0)Rc 

(17) -C02Re, 

(18) ^C02(CRdRd)j^CONReRf, 

(19) -OC(0)Re, 

(20) -CN, 

(21) -C(0)NReRf 

(22) -NRdC(0)Re, 

(23) .OC(0)NReRf 

(24) -NRdC(O)0Re 

(25) "NRdC(0)NReRf, and 

(26) CF3, 

andpharmaceutically acceptable salts thereof. 

10. The compound according to Claim 2, selected from: 

(1) [3-ainino-5-(4-chloiophenyl)-6K2,4-dicWorophenyl)furo[23-i]pjd 
yl](phenyl)methanone, 

(2) i\r-[2-beii2oyI-5"(4<hlorophenyl)-6-(2,4-dicMorophenyl)fiiro[2,3-6]py^ 

(3) l-[3-aimno-5-(4-cUorophenyl)-6-(2,4-(hcMorophenyl)furo[23-&]pyri 

(4) //-[2-acetyl-5-(4-cUarophenyl)-6-(2,4-dicWorophenyl)ftn:o[23-&]p^ 

(5) ^^[2-acetyl-5-(4-cWo^opheayl)-6-(2,4-dichlorophenyl)ftlro[^^^ 
(methylsulfonyl)methanesulfonamide, 

(6) ethyl 3-amino-5<4-cMarophenyl)-6-<2,4-dicMarophenyl)fiTO 
caiboxylate, 

(7) ethyl 3-(acetylaniino)-5-(4^Morophenyl>6<2,4-dicmorophenyI)f^ 
carboxylate, 

(8) iV-[5-(4-chlon)phenyl)-6-(2,4-dichlorophenyl>2-<piperidin-l-ylcarbonyl^ 
&]pyridin-3-yl]acetamide, 

(9) iV-{5-(4-chlorophrayl)-6<2,4-dichlorophenyl)-2-[(4-methylpipera2in-l-^^^ 
fuTo[2,3-6]pycidin-3-yl }acetamide, 

(10) 3-(acetylamino)-5-(4K:Moiophenyl)-iV^cyclopxopyl-6-(2,4-dicUorophenyl)te^ 
i]pyridine-2-carboxamide, 

(1 1) iV-[5-(4-cWoiophenyl)-6-(2,4-dicUorophenyl)-2-(pynDlidin-l-y^^ 
2y]pyndin-3-yl]acetamide, 
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(12) 143-anuno-5-(4-chloiophenyl)-6-(2,4-dicUoropheny 
dimefhylpiopan-l-one, 

(13) A^-[5-(4-cWorophenyl)-6-(2^dicWOTophenyl>2<2;2-di^ 
&]pyridm-3-yl]acetamide, 

(14) i3-aimno-5-(4-^hiorophenyI>6-(2,4-dicmorophenyl)f^ 
yl)methanoae, 

(15) [3-aimno-5<4K;MorophBnyl)^(2^(UcMorophenyl)fi^^ 
difluorophenyl)methanone, 

(16) [3-ainmo-5-(4K:Morophenyl)-6-(2,4-dicUarophenyl)furo[2,3-^^ 
difluorophenyl)methanone, 

(17) lV^[5-(4-cUoiophenyl)-6-(2,4-dicUorophenyI)-2-(pyrid^ 
3-yI]-2,2-dimethylpropanaDQide, 

(18) methyl 5-(4H:Uorophenyl>6-(2,4-<HcWorDphenyl)-2-(pyri furo[2,3- 
&]pyridm-3-ylcarbamate, 

(19) //-[5-(4-chlorophenyl)-6-(2,4-dicWorophenyl)-2<2,2-dim [2,3- 
&]pyridin-3-yl]suIf amide, 

(20) JV-[5-(4-chloix)phenyl)-6-(2,4-<iichlorophenyl>2-(2,2-dimethyl^^^ [23- 
&]pyridin-3-yl]methanesulfonamide, 

(21) /\r-[2-(2-azabicyclo[2.2.2]oct-2-ylcarbonyl)-5-(4-cMorophe^^^^ 
dicWorophenyl)furo[23-&]pyridin-3-yl]acetamide, 

(22) iV'-[5-(4-cWorophenyl)-^(2,4-dicMorophenyl)-2-(pyridin-3-^^^ 
3-yl]-2V,2V^methyliiiea, 

(23) iV^[5-(4-cUoropheayl)-6-(2,4-dicUorophenyl)-2-(pyridin-3-y^ 
3-yl]-2,2^-tci£luoioacetamide, 

(24) l-[3-amino-5-(4-cUOTophenyl)-^(2,4-<UcUorophenyl)fe propan-1- 
one, 

(25) iV45-(4-cUorophenyl)-6-(2,4-dicMorophenyl)-2-(2;2-dimethyl^^ 
&]pyridin-3-yl]-2,2,2-trifluoroacetamide, 

(26) l-[5-{4K:Morophenyl)-6-(2,4-dicUorophenyl)-3-(methylainmo)furo pyridin-2-yl]- 
2,2-dimethylpropan-l-one, 

(27) l-[5-(4-cWorophenyl)-6-(2,4-dicUorophenyl)-3-(dimethylamino)f^ pyridin-2-yl]- 
22-dmiethylpropan-l-one, 

(28) [5-(4-cWoiophenyI>6-(2,4-dicUorophenyl)-3-(diinethylaimno)fe^ pyridin-2- 
yl](pyridin-3-yl)metiianone, 

(29) 3-amino-5<4-cMon)phenyl)-6-(2,4-dicWQrophenyl)fi^ 
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(30) iV46-(2~cMorophenyl)-5<4-cUorophenyl>2-(2-hydroxy-2-meft^^ furo[2,3- 
&]pyridin-3-yl]-2-hydroxyacetaimde, 

(31) iV-[6-(2-cUorophenyl)-5-(4-cUorophenyl)-2-(2-hydroxy-2-methylpr^^ furo[2,3- 
&]pyridin-3-yl]acetamide, 

5 (32) iV45<4-cmorophenyl)-6-(2,4-dicUorophenyl)-2-(2-hy(^ propanoyl)furo[2,3- 
&]pyridin-3-yl]-2-hydroxyacetamide, 
and phannaceutically acceptable salts thereof. 

11. The compound according to Qaim 2, selected £rom: 
10 (1) [3-amino-5-(4K;hlorophenyl)-6-(2,4-dicWorophenyl)furo[2^ 
yl](phenyl)methanone, 

(2) i\r-[2-benzoyI-5-(4-cMorDphenyl)-6-(2,4-dicMorophenyI)furo[23-^^ 

(3) l-[3-ainino-5-(4-cWoropheayl)-^(2,4-dichlon)phenyl)furo[2,3-&]pyrid^ 

(4) i\r-[2-acetyl-5-(4'CMorophenyl)-6-(2,4-dicUorophenyl)fiiro[23-&]^ 
15 (5) iV-[2-acetyl-5<4-cMorophenyl)-6-(2,4-dicmorophenyl)fuio[23-^^^ 

(methylsulfonyl)methanesulfonamide, 

(6) ethyl 3-aimno-5-<4-chIorophenyl)-6-(2,4-dicUorophenyl)furo[23-&]py^ 
caiboxylate, 

(7) ethyl 3-(acetylamino)-5-(4K;hlorophenyl)-^(2,4-dicWorophenyl)fiTO 
20 caiboxylate, 

(8) . iV-[5<4-chloiophenyl)-6"(2,4HficUorophenyl)-2-(piperidin-l-ylcai^^ 

&]pyridin-3-yl]acetamide, 

(9) iNr-{5-(4-cUorophenyl)-6-(2,4-dicUorophenyl>2-[(4-methylpiperazm-l-y^ 
furo[2,3-6]pyiidin-3-yl}acetamide, 

25 (10) 3-(acetylanuno>-5-(4«cMQrophenyI)-iV^cyclopropyl-6-(2,4-dicUorophenyl)f^ 
&]pyridme-2-carboxaimde, 

(1 1) iV^[5K4-chlorophenyl)-6-(2,4-dicMorophenyl)-2-(pynohdin-l-ylcarbonyI)to^ 
&]pyridin-3-yl]acetamide, 

(12) l-[3-ainmo-5-(4-cMorophenyl>6-(2,4-dicUorophenyl)furo[23-i]pyridin-^^ 
30 dunethylpropan-l-one, 

(13) iV^[5K4-cMorophenyl)-6-(2,4-dicUorophenyl)-2-(2^K3ii^ 
&]pyridin-3-yl]acetamide, 

(14) [3-amino-5-(4-chlorophenyl)-6-(2.4-dicMorophenyl)furo[2,3-&]pyri 
yl)methanone. 
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(15) [3-ammo-5-(4-cMoiophenyl)-6-(2,4^cMor^ 
difluorophenyl)methanone, 

(16) [3-anunc>-5K4-<:Worophenyl)-6-(2,4-^cWorophenyl)f^^ 
difluorophenyl)methanone, 

(17) /VH5-(4-cmorophenyi)-^-(2,4-dicmorophen 
3-yl]-2,2-diinethylpropanainide, 

(18) methyl 5-(4-cMorophenyl)-6-(2,4-dicWorophenyl)«2-(pyridin-3-ylcarbony furo[23- 
fe]pyridia-3-ylcarbamate, 

(19) i\r-[S-(4-cUorophenyl>6-(2,4-<iicUorophenyl)-2-(2^-dimethylp^^ [2,3- 
&]pyridin-3-yl]suIfamicle» 

(20) iV-[5-(4-cmon)phenyl)-6-(2,4-dicMorophenyl)-2-(2,2-^ [2,3- 
&]pyridin-3-yI]melhanesulfonamide, 

(21) iV^[2K2-azabicyclo[2.2.2]oct-2-yIcarbonyl)-5-(4-cW 
dicWorophenyl)fura[23-&]pyridin-3-yl]aceta^ 

(22) iV'-[5<4-chIorophenyl)-6-(2,4-dicWorophenyl>-2-(pyridin^^ 
3-yl]-iVJV-dimethylurea, 

(23) iV^[5K4-cMorophenyl>6-<2,4Klichlorophenyl)-2-(pyri^^^ 
3 -yl]-2,2^-trifluoroacetaimde, 

(24) l-[3-ammo-5-(4-cMorophenyl)-6-(2,4-dicMorophenyl)fe^ propan-l- 
one, 

(25) iV^[5-(4K;Uarophenyl>^-(2,4-(fichlon)phenyl>2-(2^^ 
&]pyridin-3-yl]-2,2^-trifluQroacetainide, 

(26) l-[5"(4-cWorophenyl>^(2,4-dicblomphenyl)-3-(methyIanm pyridin-2-yl]- 
2,2-dimethylpropaa-l-one, 

(27) l-[5<4-cWorophenyl>6-(2,4-dicMorophenyl)-3-(<fimethylanm pyridin-2-yl]- 
2,2-dimethylpropan-l-oiie, 

(28) [5-(4-chlorophenyl)-6-(2,4-dicMQrophenyl)-3-(dimethylai^ pyridin-2- 
yl](pyridin-3-yl)methanone, 

(29) 3-ainincH5-(4-cUorophenyl)-^-(2,4-dicMorophenyI)fur^ 
and phaimaceutically acceptable salts thereof. 

12. The compound according to Qaim 1 selected from: 
(1) iV-[5-(4-cUoxophenyl)-6-(2,4-dicMorophenyl>2-(2,2-dnnethyl^^^ 
&]pyridin-3-yl]butaQamide,JV^[5-(4-cWoiophenyl)-6-(2,4-^^ 
dimethylpropanoyl)fin:o[23-&]pyridin-3-yl]pentanamide, 
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(3) ethyl 5-(4-cMorophenyl>6K2,4-dicWorophenyl)-3-[(trm 
6]pyridme-2-carboxylate, 

(4) iV-[5-(4-cWorophenyl)-6-(2,4-dicWorophenyl>2-(piperid^^ 
3-yl]-2,2,2-trifluoroacetaimde, 

5 (5) 5-(4-cWQrophenyl)-6-(2,4-cUcWorophenyl)-2-(piperidin^ 
amine, 

(6) iV^[5-(4-chlorophenyl)-6-(2,4-dicMorophenyl>2-(2,2-dime% 
i^]pyridin-3-yl]-2-methoxyacetaimde, 

(7) iV'-[5-(4-cMoiophenyl>6-(2,4-dicMarophenyl)-2-(2^-^ 
10 &]pyadm"3-yl]-A;iV^^liinethyIv^ 

(8) iV-[5-(4-cMarophenyl>6-(2,4-dicMoropheayl>2<2;2-dm 
&]pyridm-3-yl]morpholme-4-cart)oxainide, 

(9) iV^[5-(4-cWoiophenyl)-6-(2,4-dichIorophenyl>2<^ 
ftlpyridin-S-yll-iV-ethylurea, 

15 (10) 2"{ [5-(4-cUorophenyl>6K2,4-dichlorophenyl)-2-(2,2-diinetjty^ 
&]pyridin-3-yl]ainino}-2-oxoethyl acetate, 

(1 1) iV-[5<4-chlorophenyl)-^(2,4-dicWorophenyl)-2-(2,2-dimethy^ 
f^]pyridin-3-yl]-2-hydroxyacetamide, 

(12) l-[5-(4-cmorophenyl>.6-(2,4-dicWorophenyl)-3Kethylain^ 
20 dimethylpropan-l-oae, 

(13) l-[3-aimno-5-(4-cWorophenyl)-^(2,4-dicMon)pte 
metfaylptopan-l-one, 

(14) [3-aiiiino-5<4-cWoiophenyl)-6-(2,4-dicWorophenyl)f^ 
yl](cyclopropyl)inethanone, 

25 (15) [3-ainino-5K4<hlamphenyl)-6-(2,4-(ficWorophenyl)frax)P^^ 

yl](cycIobutyl)methanone, 
(16) iV-[5<4K?hlorophenyl>6-(2,4-dichlorophenyl)-24sobutyiyI^ 

hydroxyacetamide, Ar-[5-(4-cWorophenyl>2-(cyclobutylcarbonyl)-6-(2,4- 

<Bchlorophenyl)furo[2,3-&]pyridin-3-yl]-2-hydroxyacetam 4-chloro-iV-[5-(4- 
30 cUorophenyl)-6-(2,4-dicMorophenyl)-2<2>dimethylpropan^ 

yl]butanaimde, 

(19) l-[5-(4-cWQrophenyI>6-(2,4-dicWorophenyl)-2-(2,2-dimet^^^ 
3-yl]pyirolidm-2-one, 

(20) 5-(4-cWon)phenyl)-6-(2,4-dicWorophenyl)-2-(3,4-dmuorophenyl)^ 
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(21) l-[3-aiiimo-6-(2-cWon)phenyl)-5-(4<Wor^ 
dimethylpropan-l-one, 

(22) iV^[6-(2-cmorophenyl)-5-(4-cMorophenyI>2-(2,2-dime^^^ 
yl]acetamide, 

5 (23) iV^[6-(2-chlo^ophenyl>.5K4K:Morophenyl>2-(2;^dimeth^^ 
yl]-2-methoxyacetamide, 

(24) 2-{ [6-(2-cMorophenyl)-5-(4-chIorophenyl)-2-(2>dimethylpropaaoy 
yl]ammo}-2-oxoethyl acetate, 

(25) 2V*-[6-(2K;Morophenyl)-5-(4-cMorophenyl)-2-(2,2-dim 
10 yl]-iV;iV-cliinetfayliirea, 

(26) 2V-[6-(2-cMarophenyl)-5K4K;Warophenyi)-2-(2,2-di^ 
yQmefhanesuIfonainide, 

(27) Ar-[6-(2-<;hlorophCTyl>5<4-clilcMX>phenyl)-2-<2,2-^^ 
yI]morpholme-4-carboxamide, 

15 (28) 2-cWoro-iV-[6<2-cMorophenyl)-5-(4-cMoropheayl>2K2^-dimet^^^ 
&]pyridin-3-yl]acetamide, 

(29) (lS)-2-{ [6K2-cUorophenyl)-5<4-cMon)phenyl)-2-(2,2-dimethylpro 
6]pyridin-3-yl]amino}-l-methyl-2-oxoethyl acetate, 

(30) ethyl [6-(2-cldoiophenyl)-5-(4-cmorophenyl>2<2,2-dimethylpropan^ 
20 3-yl]carbaiiiate, 

(31) ethyl {[6-(2-<:MorophenyI)-5K4-cWorophenyl>2-(2,2-dimethylpropanoyl>^ 
&]pyddm-3-yl]aii]ino }(oxo)acetate, 

(32) iV-[6<2-<:hlQrophenyl)-5<4-cMorophenyl)-2<2^-Kli^ 
yl]-l-(trifluoroacetyl)<5)-prolmaniide, 

25 (33) 3-cWoro-A/^[6-(2-cWc»rophenyl)-5-(4<Uorophenyl)-2-(2,2-^ 
&]pyridin-3-yl]propane-l-sulfonainide, 

(34) l-[6-(2-cmorophenyl)-5-(4-<jWQrophenyl)-3-(dimethylamin 
dimethylpropan-l-one, 

(35) 1 -[6-(2K:Morophenyl)-5-(4-cMorophenyl)-3-(ethylamino)fi^ 
30 dimethylpropan-l-one, 

(36) iV^-[6-(2-cUorophenyl)-5-(4-chIorophenyl)-2-(2,2-dimethylpropanoyl)fe^ 
yl]-iV;iV^Hjimethyliimdofonnam 

(37) iV^[6-(2-chlQrophenyl)-5-(4-cWorophenyl)-2-(2^-(lime%^ 
yllacetamide. 
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(38) tert-hntyl [6-(2-chlorophenyl>5<4-cWoTophenyl)-2-(2^-<iime%^ 
&]pyridin-3-yl]carbamat:e, 

(39) l-[6K2-chlorophenyl>5-(4-cMoiophemyl>-2-(2;2-dii^ 
yl]pyrrolidine-2,5-dione, 

5 (40) 4-[6-(2<:Worophenyl)-5-(4-cMoiophenyl)-2-(2,2-dimethylpr^ 
yl]morpholine-3^-dione, 

(41) 3-[6-(2'<;Worophenyl)-5-(4K;Uoiophenyl)-2-(2^-dimethylprop 
yl]-3-azabicyclo[3J .0]hexane-2,4-dione, 

(42) (3S>l-[6-<2-cWorpphenyl>5-(4-<:hlorophcnyl)-2-(2,2-dm 
10 ft]pyridm-3-yl]-3-hydroxypynTolidme-2,5-dione, ^ 

(43) //-[6r(2-cMoropheiiyl>5-(4-cWoropheayI>2K2,2-^^ 
ylJ-iV-methylacetamide, 

(44) iV-[6-(2<hlorophenyl>5K4-cMorophenyl)-2-(2^-dim 
yl]-2-hydroxyacetaimde, 

15 (45) iVl-[6-(2-cUorophenyl)-5-(4-cWoropheayl)-2-(2,2-dimethyl^^ 
yUglycinamide, 

(46) iVl-[6-(2-chloiophenyl)-5-(4-cmorophenyl)-2-(2,2-dim^^^ 
yl]-iV2.methylglycinaniide, 

(47) M-[6-(2-<:Moiophenyl)-5-(4-cMorophenyl>2<2,2-<^ 
20 yl]-iV2^^1imefliylglycinamde, 

(48) (2S)-^^[6-(2-chlorophenyl>5-(4-cMorophenyl)-2K2;^ fiiro[2,3- 
6]pyridin-3-yl]-2-hydroxypropanaimde, 

(49) ethyl allyl[6-(2K;Woiophenyl)-5-(4-cUQrophenyl)-2-(2;2-dime%^ 
6]pyridin-3-yl]carbamate, 

25 (50) ethyl [6<2H:Morophenyl)-5-(4-cMorophenyl)-2<2,2Kfiinethylp^ 
&]pyridm-3-yl] [2-(diinethylaimno)eth>d]carbamate, 

(51) l-[3-(allylamino)-6<2K:Moiophenyl>5-(4-cMorophenyl)fQn)[23-i>] 
dimethylpropan-l-one, 

(52) l-(6-(2-cWorophenyl)-5<4-cmorophenyl)-3-{[2-(dimethylamin^ ainino}furo[2,3- 
30 %yridin-2-yl)-2,2Kiimethylpropan-l-one, 

(53) iV^[6-(2-cMorophenyl)-5.(4-cmorophenyl>2-(2,2-dim 
yl]-L-proIinamide, 

(54) l-[6-(2-cWoK)phenyl)-5<4-«Marophenyl>3K14-<fioxidoisothiazo 
6]pyridin-2-yl]-2^-dmiethylpropan-l-one, 
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(55) l-[6-(2-cWorophenyl)-5-(4-cWarophenyl>2-(2^-dime% 
yl]-3-inethylimidazolidin-2-one, 

(56) l-[6-(2-cUorophenyl)-5-(4-cUorophenyl>2-(2-hydroxy-2-methylpr^^ furo[2,3- 
&]pyridin-3-yl]-3-methyliimdazoUdine-2,4-dioae, 

5 (57) l-[6-(2-cmorophenyi)-5<4-cUoiophenyl)-2-(2;2-dimeto^^ 
yl]-4-metfaylpiperazine-2,3-dione, 

(58) l-[6-(2-cMorophenyl)-5<4-cWorophenyl)-2<2;2.dimethylpr^^ 
yI]-4-methylpiperazine-2,5-dione, 

(59) l-[6-(2-cWorophenyl)-5-(4-cWorophenyl>3-hydroxyfttt 
10 dimethylpropaa-l-one, 

(60) l-[6-(2-cWon)phenyl)-5<4-cMorophenyl>3-methyl^ 
dimethylpropan-l-one, 

(61) 6-(2-cUorophenyl)-5-(4-cliIorophenyl)-2-(2;2-dime11iylpropan^ 
carbaldehyde, 

15 (62) methyl 6-(2-cMorophenyl)-5-(4-cUoropheayl>2-(2,2-dimethylpropm^ 
&]pyridine-3-carboxylate, 

(63) 6-(2-cWorophenyl)-5-(4-cMorophenyl)-2-(2;2-dimethyl^^ 
Z?]pyridine-3-carboxamide, 

(64) l-[6-(2-cmorophenyl)-5-(4-cMoropheayl)-3<4iI-i;2,4-triazol-^^ 
20 2,2-dimethylpropan-l-one, 

(65) l-[6-(2-cUarophenyl)-5K4-chlorophenyl)furo[23-&]pyri 
one, 

(66) l-[6-(2-^Uorophenyl>-5<4-chl(MDphenyl)-3-(pyridin-2-^^ 
2,2-dimethylpropan-l-one, 

.25 (67) l-[6-(2-cUorophenyl)-5-(4-cUQrophenyl)-3-(pyiimidm-2-ylamino)-f^ 
yl]-2,2-dimethyIpropan-l-one, 

(68) l-[6-(2-cUorophenyl)-5-(4-cUorophenyl)-3-(pyrmiidin-5-ylamino)-fur 
yl]-2,2-dimethylpropan-l-one, 

(69) l-[6-(2-chIorophenyl)-5-(4-cmQrophenyl)-3-(pyridin-3-ylamino)-to 
30 2^-climethylpropan-l-one, 

(70) l-[6-<2-chlorophenyl>5-(4-chlorophenyl)-3-(pyridin-4-ylaminoK^^ 
2,2-dimethylpropan-l-one, 

(71) l-[3-ainino-6-(2-^UQrophenyl)-5<4-cUorophenyl)fiiro[2,3-i]pyrid^ 2-yl]-2- 
hydroxy-2-mefhylpropan-l-one, 
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(72) iV^[6-(2K:hlorophenyl>5-(4-cWorophenyl>2-(2rhydroxy-2-m 
&]pyridin-3-yl]cyclopropanecarboxaniicie, 

(73) iV^[6-(2-^Wcrcophenyl)-5-(4-chlorophenyl)-2-(2-hydioxy-2-m^ 
&]pyridin-3-yl]-2-methylpropanamide, 

5 (74) iV-[6K2K:Mon)phenyl)-5-(4-chloK)phenyl>2-(2-hydroxy-2-met^^^ 
&]pyridin--3-yI]-3-methylbutanamide, 

(75) iV-[6-(2K:Uorophenyl)-5-(4^;WorophenyI)-2-(2-hydroxy-2-met^^^ 
£?]pyiidiii-3-yl]butanainide, 

(76) iV-[6-(2-<:Worophenyl)-5-<4<WarophenyI>2-(2-hyto 
10 6]pyridiii-3-yl]piopanaiiiide» 

(77) iV-[6-(2-chlQrophenyl)-5-(4<hlorophenyl>-2-<2-hydroxy-2-me&^^ 
6]pyridin-3-yl]-2-methoxyacetaimde, 

(78) A^-[6<2-chlorophenyl)-5-(4-cUorophenyl>2-(2-hydroxy-2-me1^^^ 
6]pyridin-3-yl]-2-hydroxy-2-me%lpropanairdde, 

15 (79) 4-<:hloTO-iV-[6-(2K;MQrophenyl)-5-(4-chloTophenyl)-2<2-hydro 
methylpropanoyI)furo[2,3-6]pyridin-3-yl]butanaim 

(80) l-[6-(2-chlorophenyl)-5-(4-<;hloiophenyl)-2-(2-hydioxy-2-met^^^ 
fc]pyridin-3-yl]pyrrolidin-2-one, 

(81) JV-[6-(2-cUorophenyl)-5-(4-cWorophenyl>2<2-hydroxy-2-methylpro^ 
20 fe]pyridin-3-yl]sulfaimde, 

(82) 2-cWQro-JV-[6-(2"CWorophenyl)-5-(4-cmorophenyl)-2-(2-^ 
methylpropanoyl)furo[23-6]pyridin-3-yl]acetam 

(83) iVl-[6-(2-cWorophenyl)-5^4-cWorophenyl)-2-<2-hydroxy-2-methyl^^ 
&]pyridm-3-yl]-i\r2-methylgIycinaimde, 

25 (84) Ar2.acetyI-iVl-[6-(2-cMorophenyl)-5-(4-cMorophenyl)-2K2-^^ 
methylpropanoyl)furo[23-6]pyridm-3-yl]-iv2-me% 

(85) 2-azetidin-l-yl-iV-[6-(2-cUorophenyl)-5<4«cmorophenyl)-2-(2-^^ 
me%lpropanoyl)furo[23-6]pyridin-3-yl]acetaimd^ 

(86) iV-[6-(2-chlorophenyl)-5-(4K:morophenyl)-2<2-hydroxy-2-methylprop^^ 
30 6]pyridm-3-yl]-2-(lH-imidazol-l-yl)acetamide, 

(87) l-[6-(2-cMQrophenyl)-5K4<Uorophenyl>2<2-hydroxy-2-methyl^^^ 
&]pyridm-3-yl]pyirolidme-2^-dione, 

(88) methyl 3-{[6-(2K:hloiophenyl)-5<4-cMorophenyl).2<2-hy^^ 
methylpropanoyl)fim)[23-&lpyridin-3-yl]aim 
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(89) iNr2-[6-(2-cMoK>phenyl>5-(4-cMorophenyl>2-(^^^ 
&]pyridia-3-yl]-iVl^l-dime%lgIycinaim 

(90) ethyl [6-(2-cWoropheayl)-5-(4-chlon)phenyl)-2-(2-hydix)xy-2-^ 
&]pyridin-3-yl]carbamte,JNr-[6-(2-cMorophenyl)^^^ 
me%lpropanoyl)furo[23-&]pyridin-3-yl]-iV;iV-^m 
cWorophenyl)-5-(4-chIorophenyl)-2<2-hydroxy-2-methyIpropan^ 
yI]-iV-methyIethane(fiainide,iV-[6-(2-chlorophenyl)-5-(^^ 
methylpropanoyl)fto[23-&]pyridin-3-yl]~iV'<2-hy*^ 

(94) iV-[6-(2-^hlorophenyI)-5-(4K:Uorophenyl)-2-(2-hydroxy-2-methylpr^^ 
&]pyridin-3-yl]-iV-ethylethanediainide, 

(95) Ar-[6-(2^;UorophenyI)-5-(4-cUorophenyI)-2-(2-hydroxy-2-methyl^ 
&]pyridm-3-yl]-2-oxo-2-pyrK)U<Kn-l-ylacetanude, 

(96) 2V^[6-(2-<:Morophenyl)-5K4-cMoiophenyl>2K2-hydrox^^^^ 
&]pyridin-3-yl]-iSr-ethylurea, 

(97) iV-[6-(2-cMorophenyl)-5K4K:M(m)phenyI>2-(2-hydroxy-2-me4^^ 
&]pyridin-3-yl]morphoIine-4-carboxaimde, 

(98) N-[6-(2-<5MorophenyI)-5-(4^jmorophenyl)-2-(2-hydroxy-2-methy^ 
&]pyridin-3-yl]pyn:oHdiiie-l-carboxamide, 

(99) l-[6~(2-chIorophenyl)-5-(4-cMorophenyl>3<methylamino)te^ 
hydroxy-2-methylpropan-l-one, 

(100) l-[6-(2-cMorophenyl)-5-(4K;Morophenyl)-2-(2-hydroxy-2-methylpro^^ 
6]pyridia-3-yi]iiBidazoMdine-2,4-dione, 

(101) l-[6-(2-<:Morophenyl)-5-(4-cMorophenyl)-2K2-hydroxy-2-meA^^ 
&]pyridm-3-yl]-3-inefhyliinidazolidin-2-<)ne, 

(102) l-[6"(2-<:Worophenyl)-5-(4<Worophenyl)-2<2-hydroxy-2-me^ 
&]pyridia-3-yl]"3-methyHrnidazoMdine-2,4-dione, 

(103) 3-[6-(2-cmorophenyl)-5-(4K:hloiophenyl)-2-<2-hydroxy-.2-meft^^ 
&]pyridin-3-yl]-l ,3-oxazolidiii-2-one, 

(104) iV^[6-(2-<:hlorophenyl)-5-(4-cWorophenyl)-2-(2-hy(froxy-2-methyl^^ 
&]pyridin-3-yl]-iV',2,2-1iimethyhndonamid^ 

(105) iV^[6-(2K;morophenyl)-5-(4-cMorophenyl)-2-(2-hydroxy-2-meth^^ 
&]pyridin-3-yI3-(S)-prolinamide, 

(106) l-[6-(2-chlorophenyl)-5K4-chlQrophenyl)-3-(14-<fioxidoisotWazolidm-^ 
6]pyridiii-2-yl]--2-hydroxy-2-methylpropan-l-one, 
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(107) iV^[6-(2-cUorophenyl)-5<4-cMorophenyl)-2-(2-hydroxy-2-me%^ 
&]pyridia-3-yl]-2,2-dimethylmalonamide, 

(108) l-[6-(2-cMorophenyl)-5-(4-cmoiophenyl)-3-methylfi^ 
methylpropan-l-one, 

5 (109) l-[3-aimno-6-(2-cMorophenyl)-5-(4-cmorophenyl)furo[2,3-i^]pyri 
methylpropan-l-<>ne, 

(1 10) 2-{ [6-(2-cmoiophenyl)-5-(4-cWoiophenyl)-2-isobutyiylf^ 
oxoethyl acetate, 

(111) iV^[6-(2-cWQrophenyl)-5-(4-chlorophenyl)-2-isobuly^ 
10 hydroxyacetamide, 

(1 12) Ar-[6-(2<jMQrophenyl)-5<4-chloorophenyl)-24sobu1^ 
hydroxy-iV-methylacetaiiiide, 

(1 13) A'-[6-(2-cUorophenyl)-5-(4-chlorophenyl)-2-isobutyryIfi^ 

(1 14) 4-<:Moro-iV^-[6<2-cMorophenyl)-5-(4-cUQrophenyl)-2-isobutyT^ 
15 yl]butanamide, 

(115) l-[6-(2-<:MoiDphenyl)-5-(4-cUorophenyl)-2-isobutyiylfuro[2,3-&]py^ 
2-oae, 

(116) iV-[6-(2-cWorophenyl)-5-(4K:hlQrophenyl)-2-isobutyryl^^ 
methylacetamide, 

20 (117) l-[6-(2-chloiophenyl)-5-(4~chlorophenyl)-2-isobutyryIf^ 
2,5-dione, 

(118) 4-[6-(2<hlorophenyl)-5-(4-cMorophenyl)-2-isobutyrylf^ 
yl]morpholine-3,5-dioiie, 

(119) iV-[6-(2-cmarophenyl)-5K4-cWorophenyl>2-isobutyrylf^ 
25 yl]methanesulfonamide, 

(120) l-[6-(2-cMorophenyl)-5-(4-cMorophenyl)-2-isobut)TylfiiroP 
yl]iimdazolidme-2,4-dione, 

(121) iV-[6-(2-K:MQrophenyl)-5-(4<Morophenyl)-2-isobutyrylfuro 

(122) l-[6-(2-cUorophenyl)-5-(4-cUorophenyl)-2-isobutyiylfuro[23-i^]p 
30 2,6-dioiie, 

(123) 3-[6-(2-cUorophenyl>5-(4-chlorophenyl>2-isobutyrylfi^^ 
azabicyclo[3.1 .0]hexane-2,4-dione, 

(124) l-[6-(2K:Uorophenyl>5-(4-<:hlorophenyl)-3-(lJ'^oxidoisotMaz^ 
&]pyridin-2-yl]-2-methylpropaa-l-one. 
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(125) iV-[6-(2-cWarophenyl>5-(4-cmorophenyl>2-isobutyrylfuro[2,3-^^^ 
niBtbylmethanesulfonaimde, 

(126) [3-aiijmo-6<2-cmQrophenyl)-5<4-cUQrophenyl)fTiro[23-fe]pyridm-^^^ 
yl)methanone, 

(127) iV.[6-(2K;morophenyI>5-(4-cMorophenyI>2-(pyridin-3-ylcaibonyi)furo[23-^^ 
yl]-2-hydroxyacetaimde, 

(128) [3-amino-^(2-cMorophenyl)-5-(4-cMorophenyl)furo[23-%yridin-2-yl](2-f^ 
mBthanone, 

(129) ^'-[6-(2-cWoIophenyl)-5-(4-cWo^ophenyI>2-(2-furoyI)f^I^o[2,3-6]pyridm^ 

(130) iV-[6-(2-<;M(MXjphen>i)-5-(4K:Morophenyl>2K2-fim)yl)furo[^^^ 

(131) 2Ktert-butylsulfonyl)-6<2-chlQrophrayl)-5-<4-cWOTophenjd)^ 

(132) jV-[2-( ferf-butylsulfonyI)-6<2-<;Worophenyl)-5-(4K:Morophenyl)-furo[^^^ 
yI]metbaiiesuIfonaimde, 

(133) iV-[2-( ten -butylsulfonyl>6-(2<MorophenyI)-5-(4-cWQrophenyl)-furop^^ 
yljacetimide, 

(134) iV-[2-( ten -butylsu]fonyl)-6-(2K;hlQrophenyl)-5-(4-chloiophenyl)-furo[2>&]pyri 
yl]acetamide, 

(135) 2-{ [2-( ten -butylsuIfonyl)-6-(2K;hlorophenyl)-5-(4-cmorophenyl>fuio[2,3-Z»]pyridin-3- 
yl]animo}-2-oxoeth)d acetate, 

(136) N-[2-{ ten -butylsiilf(tmyl)-6K2-<:m(w>phenyl)-5-(4^:McMophenyl)-f^ 
yl]-2-hydiDxyacetainide, 

(137) l-[6-(2-cMorophenyl)-5-(4-cM(m>phenyl)-2Kniethylsulf(myl>fu^ 
yl]pyrrolidine-2,5-dione, 

(138) iV-[2-( tert-batylsuIfonyl)-6-(2-<;Moiophenyl)-5-(4-cWorophenyl)-fiiro[2,3-«>]py^ 
yl]-JV-methyImethanesulfonaniide, 

(139) iV-[2-( ten -bmylsulfonyl)-6-(2H;Worophenyl)-5K4-cmcMx>phenyl)-fim>[2,3-i»]pyriditt-3- 
yll-JV-methylacetamide, 

(140) l-[2-( ten -butylsulfonyl)-6-(2-cWorophenyI)-5K4-cMorophenyl)-furo[23-%yiidm-3- 
yl]iinidazoUdiiie-2,4-dicme,6-(2-chlorophenyl)-5-(4-chlorophenyl)-2- 
(phenylsulfoayl)fiTO[2,3-*]pyridin-3-amme, 

(142) 2-{ [6-(2-<±lorophenyl>5-(4-cmorophenyl)-2Kphen5dsulfonyl)furo[2,3-%y^ 
yl]andno}-2-oxoethyl acetate, 

(143) iV^[6-(2-cMorophenyl>5-(4-cMoix)pheayl)-2-^henyIsulfonyl)f^ 
hydroxyacetamide. 
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(144) 2-chloro-N-({ [6-(2-<:Moiophenyl>5<4-cWOTophenyl>2-(phenylsuIfonyl^^ 
&]pyridin~3-yl]aimno}carbonyl)acetamide, 

(145) l-[6-(2-cUorophenyl)-5-(4-cUorophenyl)-2-(phenylsiilfonyl)fi^ 
yl]iinicIazolidiae-2,4-dioae, 

(146) 6-(2-cMorophenyl)-5-(4-chIorophenyl)-2-(methyIsulfonyl)fiiro[23-i']p^ ^- 
[6<2-<Uorophenyl)-5-(4-cUQrophenyl>2-(methylsulfonyl>furo[^ 

yl]acetamide, 

(148) 2V^[6-(2-cWorophenyl)-5-(4-chlorophenyl)-2-(methylsulfonyl>f^ 
yllbutanamide, 

(149) ethyl 3-ainmo-6K2-cWorophrayl>5-(4-chlQrophenyl)f^ 

(150) ethyl 6-(2-^hlorophenyl)-5<4-chloropheuyl>3-[(trifluoroace 
6]pyridine-2-caiboxylate, 

(151) 6-(2-cWorophenyl)-5<4-cMorophenyl)-JVJV^^ 
b]pyridine-2-carboxamide, 

(152) 3-aimno-6<2-chlorophenyl)-5K4-cMorophenyl)-JV^-diethyl^ 
caiboxamide, 

(153) 3<acetylainino)~6-(2-cUorophenyl>5-(4-cUorophenyl)-JV;JV^diet^^ 
carboxamide, 

(154) 3-(acetylainino)-6<2-cUorophenyl>-5-(4-cUorophenyl>iV-^A^^ 
&]pyridi]ie-2-caiboxaniide, 

(155) 6-(2-cUon>phenyl>5-(4-cUorophenyl)-2-(piperidm-l-ylcaA 
amine, 

(156) iV^[6-(2K;Uarophenyl>5-(4-cUorophenyl>2Kpiperi^^ 
yl]acetamide, 

(157) 6-(2-cUorophenyl)-5-(4-cMarophenyl)-iV'^-<fiethyl-3-(^^ 
&]pyridine-2-carboxamide, 

(158) 6-(2-^Uorophenyl)-5-(4-cUOTophenyl>3-(gJycoloylamino)-NJN-<^^ 
&]pyridine-2-carboxamide, 

(159) 6-(2-^Uorophenyl)-5-(4-cUorophenyl>2-(pyrrolidm-l-ylcarbonyl)f^ 
ainiae, 

(160) l-[6-(2-cMorophenyl)-5-<4-chlorophenyl)-2-(pyiroKdin-l-ylcar 
3-yl]pyrrolidine-2,5-dione, 

(161) l-[6-(2-cUorophenyl)-5"<4-chlorophenyl)-2-(pyiToUdin-l-ylcarbonyl)£^ 
3-yl]-3-methyliinidazolidine-2,4-dione, 
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(162) 6-(2<hloiophenyl)-5-(4-cMQrophenyI)-3<2,4-dioxoi^ 
diethylfuro[2,3-&]pyridine"2-carboxaimde, 

(163) 6-(2-cMorophenyl)-5-(4-cMQrophenyl)-iy;iV^^ 
6]pyridine-2-carboxainide, 

5 (164) 6-(2-<:Worophenyl)-5-(4-<;mQrophenyl)-iV,JV'-d^^ 
&]pyridiEe-2-carboxainide, 

(165) 6-(2K:WorophenyI)-5-(4-cMorophenyl)-3K2,5-(fioxopyiToKc^^ 
Z>]pyridine-2-carboxamide, 

(166) l-[6-(2-chlorophenyl)-5-(4-chlorophenyI)-3-(l-methy^l/^ilmdazo^ 
10 &]pyridin-2-yl]-2^-dimetihiylpropan-l-one, 

(167) 4-[3-ainmo-5-(4-cmorophenyl)-2<2-hydio^^^ 
yl]-3-chlorobenzomtrile, 

(168) iSr.[6-(2-<;Mon)-4-cyanopheayl)-5-(4-^^ 
melliylpropanoyl)ftiro[23-6]pyridm-3-yl]acet^ 

15 (169) 3-[3-amino-6-(2,4-dicMon>phenyl)-2-(2,2H3imethy^ 
yljbenzonitrile, 

(170) 4-[3-amino-6-(2-cMoropheayl)-2-(2-hydroxy-2-methylpix)pan^ 
yl]benzonitrile, 

(171) iV-[6-(2-chlorophenyl)-5-(4-cyanophenyl)-2-(2-hydroxy-2-me%lp^ 
20 &]pyridin-3-yl]acetamide, 

(172) l-[3-ainino-6-(13-benzodioxol-5-yl)-5<4^Morophenyl)fuio[^ 
dimefhylpropan-l-one, l-[3-amino-6-(2-cWoro^fluoK>pheiiyl)-5-(4- 
cWorophenyl)fuio[23-6]pyridin-2-yl]-2^-dm 

(174) iV^[6-(2-cMoro-4-fluoropheEyl)-5-(4-^hlorophenyl)-^ 
25 i^]pyridin-3-yl]-2-methoxyacetamide, 

(175) iV'-[6-(2-cMoro-4-fluoropheayl)-5-(4-cWorophenyl)-2-(2"hydroxy 
methylpropanoyl)fum[23-&]pyridin-3-yl]-2-hydroxyacetaim 

(176) iV:[5-(4-cmorophenyl)-6-(2<yanophenyl)-2-(2-hydn)xy-2-methyl^^^ 
&]pyridin-3-yl]acetamide, 

30 (177) iV'-[5-(4-cmorophenyl)-6K2-cyanophenyl>2-(2^-dimethylpro 
yl]acetaimde, 

(178) iV'-[5<4-cMorophenyl)-6-(2-cyanophenyl)-2-(2,2-dimethylp^ 
yl]-2-hydxoxyacetainide, 

(179) JV-[6-(4-cWoro-2-<:yanophenyl)-5K4-cWon)phenyl)-2-(2-h 
35 methylpropanoyl)furo[23-%5ddin"3-yl]aceta^ 
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(180) iV-[6-(2-cMorophenyl>2-(2-hydioxy-2-methyl^ 

6]pyridin-3-yl]acetamide, iV^[6-(2-cWorophenyl)-2-(2,2-dinBtfaylpropan^ 
methoxyphenyl)furo[23-&]pyridm-3-yl]acet^ and pharmaceutically acceptable salts 

thereof. 

5 

13. A method of treating a disease mediated by the Cannabinoid-1 receptor 
comprising administration to a patient in need of such treatment of a therapeutically effective 
amount of a compound according to Qaim 1. 

10 14. The method accOTding to Qaim 13- wherein the disease mediated by the 

Cannabinoid-l receptor is selected from: psychosis, memory deficit, cognitive disorders, 
migraine, neuropathy, neuro-inflammatory disorders, cerebral vascular accidents, head trauma, 
anxiety disorders, stress, epilepsy, Parkinson's disease, schizophrenia, substance abuse disorders, 
constipation, chronic intestinal pseudo-obstruction, cinhosis of the liver, asthma, obesity, and 

15 other eating dis<»:ders associated with excessive food intake. 

15. The method according to Qaim 14 wherein the disease mediated by the 
Cannabinoid-l receptor is an eating disorder associated with excessive food intake. 

20 16. The method according to Qaim 15 wherein the eating disorder associated 

with excessive food intake is selected from obesity, bulimia nervosa, and compulsive eating 
disorders. 

17. The method according to Claim 16 wherein the eating disorder associated 
25 with excessive food intake is obesity. 

18. A method of preventing obesity in a person at risk for obesity comprising 
administration to said person of about 0.001 mg to about 100 mg per kg of a compound 
according to Claim 1. 

30 

19. A composition comprising a compound according to Claim 1 and a 
pharmaceutically acceptable carrier. 

20. The use of a compound according to Claim 1, 
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for the manufacture of a medicament useful for the treatment of a disease mediated by the 
Camiabinoid-1 receptor in a human patient in need of such treatment 

21 . The use according to Claim 20 wherein the disease mediated by the 
5 Caimabinoid-1 receptor is selected from: psychosis, memory deticit, cognitive disorders, 

migraine, neuropathy, neuro-inflammatory disorders, cerebral vascular accidents, head trauma, 
anxiety disorders, stress, epilepsy, Parkinson's disease, schizophrenia, substance abuse disorders, 
constipation, chronic intestinal pseudo-obstruction, cinhosis of the liver, asthma, obesity, and 
other eating disorders associated with excessive food intake. 

10 

22. The use accoording to Claim 21 wherein the disease piediated by the 
Cannabinoid-1 receptor is an eating disorder associated with excessive food intate. 

23. The use according to Claim 22, wherein the eadng disorder associated 
15 with excessive food intake is selected from obesity, buHmia nervosa, and compulsive eating 

disorders. 

24. The use according to Qaim 23 wherein the eating disorder associated with 
excessive food intake is obesity. 

20 

25. The use of a compound according to Claim 1 for the 
manufacture of a medicament for the prevention of obesity in a person at risk therefor. 
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